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(54) A colorectal cancer suppressor gene related protein 

(57) [Abstract] C1 ,h«t fl nce that is associated with the 

{PROBLEM TO BE *^*^^"££T££ of APC and .o cotrtro. 
colorectal tumor suppressor gene APC m oraer io 

particularly to the armadillo repeat (Am.) domatn of **v*tt* > ^ 
P^ypeptide consisting of ti» amino -•^'.X** — *• "* 
Listing, a polypeplide contanung part of the f^^J £. polynucleotide or its 
polypeptide or it, complementary strand, a ^ vector contattnng PJ ^ 
Lm pl emenuuy strand, a transforman. co— g dr. »^ y J biton . 
polypeptide, a method for producing the P-*^*^^ * *J" the Lrementioned 
X--^ rf ^. fc, 3S^2 , ^L a, ^^3w. and tenter a 

using the aforementioned products. 

,009, Eurthetmore, me protetn M = d 

"** ^: 0 ^tZX r^n ^Lls i. and further acts on HE * 
to Rac to promote GDP/GIF excnangerc.* involved. Besides, the 

55 nlZof Rac, and thus its in— , in eel, adhesion ,s presumed. 

[00,0] Regardhtg me localization of fce APC Igene ^Zt^X^^ 
APC gene product accumulates a, the ends »™^ S m * T 3 «65 179, 19%). The 
agrafes foam the etypt to the tip of nrtastina, vdte f^^^ / ^ M 

tav^ton holds a key to the regulation of cell migration » tntesttnal vdltts. 

[0027] « The nove, ^^^1^^^ 

.hemof, aatd me antibody that imnruno.o *V o to combination, an 
^peptide derived therefrom binding of tite nove. 

affective means to aeteen for an mhtbttot or acttvMo. tn q( 
protein Ml and the polypeptide derived therefrom to the APC gene proo 
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the novel protein Ml including its GEF activity, or the expression of the novel protein ML 
Namely, it is possible to provide a screening method to obtain a compound that inhibits or 
enhances the binding of the polypeptide of the present invention to the APC gene product 
utilizing at least either of the polypeptide or the antibody of the present invention; a screening 
method for a compound that reacts with the polynucleotide of the present invention and 
inhibits or enhances the expression of the polynucleotide utilizing at least any one of the 
polynucleotide, the vector, the tranformant, and the antibody of the present invention; and a 
screening method for a compound that inhibits or enhances the function of the polypeptide of 
the present invention including the GEF activity utilizing at least either of the polypeptide 
and the antibody of the present invention. For example, the screening of an antagonist by 
the drug design based on the stereo-structure of the polypeptide, the screening of an 
expression-regulating agent by gene level using a protein-synthesizing system, and the 
screening of an antibody-recognizing substance using an antibody, can be carried out by 
using one of well-known drug-screening systems. 

[0029] The candidate compounds thus selected can be used in preparing a pharmaceutical 
composition for use in the treatment of colorectal tumors by selecting ones by taking a 
balance between their biological usefulness and toxicity into consideration. Besides, the 
novel protein Ml and the polypeptide derived therefrom, the polynucleotide encoding thereof 
and its complementary strand, the vector containing the nucleotide sequence thereof, and the 
antibody that immunologically recognizes the novel protein Ml and the polypeptide derived 
therefrom can be used themselves as a pharmaceutical means for use in treating colorectal 
tumors which have a function to inhibit, to antagonize, or to activate the interaction of the 
novel protein Ml with the APC gene product. Here, colorectal tumors include both benign 
and malignant tumors, specifically exemplified by familial adenomatous polyposis (FAP) and 
colon cancer. For the pharmaceutical preparation, it is sufficient to use a well-known means 
suitable for preparing each of the objects such as peptide, protein, polynucleotide, or 
antibody. 

[0044] (Localization of Ml within a cell) Next, the novel protein Ml of the present 
invention was studied for its localization within a cell. First, a Madin-Darby canine kidney 
(MDCK) epithelial cell line was cultured in Dulbecco's modified Eagle's medium (DMEM) 
containing 10% fetal bovine serum (FBS). cDNAs of full-length Ml and M1ANB (amino 
acids 127-619) were subcloned into pcDNA 3.1(+) that is a mammalian expression vector 
having a CMV promotor. Plasmid DNA, pMKITneo-Myc-tagged APC-arm, was 
constructed by inserting a DNA fragment encoding a partial sequence of APC (amino acids 
446-880) into pMKITneo having a SRa promotor. The expression plasmid was transfected 
into MDCK cells by using LipofectAMINE (Life Technologies Co.) according to the 
instruction manual. 

[0045] MDCK cells were fixed with 3.7% formaldehyde in phosphate buffered saline (PBS) 
at 4°C for one hour. The fixed cells were treated with Tris-buffered saline (TBS) containing 
0.2% triton X-100 at room temperature for 10 minutes and washed three times with TBS. 
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After permeabilization, the cells were incubated with a primary antibody in TBS containing 
1 % BSA, 3% FBS and 0.2% triton X- 1 00 at room temperature for one hour. After removing 
the primary antibody, the cells were washed three times with TBS. Bound primary antibody 
was detected by using a goat secondary antibody (Cappel Co.) labeled with FITC (fluorescein 
isothiocyanate) or rhodamine. The stained samples were examined under a Carl Zeiss 
LSM5 1 0 Laser scanning microscope. 

[0046] The results are shown in Fig. 9. The cell shown in Fig. 9a is the same as that shown 
in Fig. 9b, which was made to express HA-tagged Ml protein. The cell shown in Fig. 9c is 
the same as that shown in Fig. 9d, which was made to express both HA-tagged Ml protein 
and Myc-tagged APC-arm. The cell shown in Fig. 9e is a cell that was made to express 
HA-tagged M1ANB (amino acids 127-619). The cell shown in Fig. 9f is a cell that was 
made to express Myc-tagged APC-arm. The cell shown in Fig. 9a and Fig. 9b was 
double-stained with an anti-HA antibody and an anti-APC antibody. The cell shown in Fig. 
9c and Fig. 9d was doubled stained with an anti-HA antibody and an anti-Myc antibody. 
The cell shown in Fig. 9e was treated with an anti-HA antibody. The cell shown in Fig. 9f 
was treated with an anti-Myc antibody. As indicated by arrowheads in Fig. 9b, clusters of 
APC protein were present in membrane extensions. Furthermore, as indicated by arrows in 
Fig. 9a ~ d, Ml and APC proved to be co-localized at the same area of the epithelial cell 
periphery. 

[0047] (Morphological analysis of Ml expressing cell line) Furthermore, an MDCK cell line 
stably expressing M1ANB was established to examine the effect of Ml on cell morphology 
and cytoskeleton. Five clones of the Ml ANB expressing cell line all showed a tendency to 
grow dispersedly without closely aggregating to each other. The novel protein Ml was 
presumed to be involved in cell adhesion. 

[0048] 

[EFFECT OF THE INVENTION] As explained above, Ml of the present invention is a novel 
protein that characteristically binds to the armadillo repeat domain of the APC gene product 
and possesses GEF (guanine nucleotide exchange factor) activity. A novel pharmaceutical 
composition and a diagnostic means that use such characteristics above will provide great 
usefulness in the clinical and basic medical field relating to the APC gene product. 
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<3>flJIE<D0#'J Kfc*a < <t t« 7 0 %<7)T 5 y 
■ra±O«ntt«*L»o*M0)«|iPMitfi : F (a 

denomatous Polyposis Col 

i :apc) ©jt£T-gBj©7;uvi/Dy t?-hSM4£ 10 
ts*if 

€>flTE<Dfr b<3>©#y * :7> K©7 £ / BE9JC: fcivc 
1 JS(^LSfi©7 5 >»©**, tt*lfci:*©gm 

Ti/O 'J tf — h SP&C:*^ £=Tf 5 'J K Z?T 

[B*£ 2 ] EHJ£©E$IIS-S§- 1 l=EIS©7 5/&E 
8l©4>ft< £4, 5ll©7SyKE$IJ£*rU frOAPC 

iie : F^a)T;uvi;D'je-hsaicst-r5e^^ 20 

[S*«3] B#® 1 £fef*2f=BB©# l J'<?? K 

[IS*«4] K*S3lzSBa(D7K'Jj?^^^K^fc 
!*•?•©««££ X h 'J >i>x > hfc£#TT?/vr ?y y 

K^fcli^OTfflMMro^Sie^fl) 5 < 1 4, 1 
5®©>18Lfc)SSE5iJ-(?*£;h.£7Ky 2? KT? 
feoT, R#y**U*^K©$E^KJ:oT&gL£:h.-& 30 
*y^T KtfA P CJtfi^F**©T^i?o y tf- h 

[tff*«6] ig*®3A^5©lvf;tlj!M JgKEiS© 

tfya^uj-^K***-*-****.***-. 
[if*® 7] iff*« 6 ©«&**? *--c?ffmi£&;* 

*t?. sff*« 1 Sfcl*2 KEfi©*' J*?* K©Sit^ 

Ui#®9] is*«i *fcii2ici5eo)7Hy^^ ; f h* 40 

[fff#«lO] B*ftiU:BB©'Ky'<?7K©. A 

p cite^^roy>uTi?n y tf- hsmaiza-f 

1i£ BS4. L < ttBBrT 4ft:**©** U-->*£i£ 

t-feot. ii*]Si*fcit2irfsmro* , j'<^K. is 

iff*ig3*,L<l*4|::Ei&©;K'J** 

BtL<i*«Kir ZM&too* •?y-->y^-c&o 50 
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r. fs*3S3A^5©^-r^i®i=ise(D7Ky5t^u 

SffsfcHeirEiE©***-. IS*3S7irfB®ro 

a. 

[f»*JSl2] B*«ll=E«©#y<:7^K©GE 
F (**7->5J* KS&S^ : G u a n i n e 

nucleotide ExchangeFacto 

r) si±^ffistL<i*iis-rs^!tei©x^y--> 
-7"7j^r-fcoT. K*ai*fci*2iciBiE©^y'<^ 
h\ st*® 9 KEftotatt© a £ 1 1 

o £ m I* -5 C t £ $8 £ 1" 5 X * y - r. > ^ & . 
[°i^13] Ofrfc 1 2©t^-r*lAM 

EK©x*y-->*:5i£T?x*y-->*"S*i-5fc£ 

[S#JS1 4] B*«iCE8a»Ky'<??Ka>. A 
p cite*£*!©7;i>-7S?a y tf- hgp(ii::*i-f -5*ff£ 

[81*41 1 5 ] If *Jg 3 t, 5 © Lvf =h.J^ 1 SICE® 

©f£S£ BS4. L < 

[W*a i e ] if #® 1 i-e«© ?h y * k© g e 

m*4ii7] g*«i*fci*2i_E«©^y<^ 
k. B*«3*Nb5©t^-r^i]si=Ea©?Ky5?^u 
**k. MMieizett©^^ . si*«7izEa© 

iff*«9lcE®©fiitt:, *fclilff*«1 3 
frt>-i 6©^-r*iA''l«l=EK©ft-&«s©5%. 

Jt©J&«l=fflL^ESfflBlc«J. 
[tff*3® 1 8] Iff*® 1 ©tH'J K©f6S*fcl* 
Sttl=BaLfc**©IWr*IRT?*oT. S»«© 

(a) B*y<^K$3-KLr^57Ky5?^u^ 

K. fe*tf/*fcl* (b) WJ^fK, 

[«B©Bli6Kn] 
[0001] 

[«3H±©|i]ffl»S] *fSWI*. *BBl=H4-*-«fflqi 

f'JjMfi-? (Adenomatous Polyposi 

s Co I i : A PC) a<=i-K-f -STKy^r^Ki-** 

rse^tE. #i=APcise^tt©7>u-7i?pye- 
h»tti=»-r*«*ft**r*«aftBa« (kit. m 
■\tvmth) fcitf^y^^KicB^**©^* 

*bl-PL<li, «r&aaftM1©7 5yBE$l|© 
B»KB»*««ofc^^K*fc 

i**y K©BJt»ft. b^<^ K*fci*#y 
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So 

[0 0 0 2] 

"J/t^-yX (fami I i a I adenomatou 
s polyposis: FA P) (O^BiteTi: Lt 
#«**t. **1tO*Ba©7 0-8 096-<?(4. RAP 10 

co)Jt£*<«&£;KTl>So APCiieTS^li. 2, 

8 4 3<l(D7£> r &fr't>fc:63 0 0 k Da(Dg*d9& 
ST-feS (Cell. 87:159-170. 199 

6) o APciieTSfti4. a^a)SSHi:a)ffls^ffl 

|rfilvcMKP««l*fi3 Wn t/Winglessi/ 

Tl*£ (Cell. 8 6:3 9 1 -399. 1 996) 20 
(Nature. 382:638-642. 1 99 

6) o P-1jt->{*. -«a>«ae^*»-e. apc 
y«»««ffi*«aLr^«i:#x€»*trt^4 (s c i 

ence. 2 7 5:1 7 84-1 7 87. 1 997) 
(Science. 2 7 5:1 7 8 7-1 7 90. 1 9 
97) (Science. 275:1 790-1 79 

2. 1 9 9 7) o *0*!L APCSfc^Sttl*. GSK 
-3 b. Ax i nt L<li=J>^^>/Ax i I £(7) 
aSfl5ffijWai&*lTl*5 (Science. 2 80:5 30 
96-5 99. 1 9 9 8) (Current Biol 
ogy. 8:5 7 3-5 8 1. 1 9 9 8) (J. Bio 

I. Chem. . 273:1 0823-1 0826, 1 
998) (Genes Cells, 6:395-40 

3. 1 9 9 8) o Ztz. A P cag*a*l*. EB1 t 
h D L G t<D % *®C***rtLfc«SflUB**ft*ft 
tt^ (Science, 2 72:1 020-1 02 

3. 1 9 9 6) o $p>ir. APcite^s^irii. m& 

Zfc*»&*iTl*S. 40 

[00 0 3] 

p*»«©aw«iae*"c*4 a p ciwtwts 

WW*. **Ma>«Hf*APcae^jS*ta)tt*tt. 
wcAPcjie^**i**oTiUT5;DU tf-h hv-r 
>£a>a£fis. ttotrM&m (mi) s»«^r*c 

fCfcy. *ftK<H**fflte&*SHSH*» (Mi) 50 
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0)RH(*. Mia*<&#y*3^K£3-K"f4#»J* 
±EO)t)0>£fiJELTM 1 O*tiM(0Ufl ■ £tt 

»-RSJ«fl!)x^y-->y*fecft9ctr*y. x 

[0 0 0 4] 

t b&JtBc DNA^?7'J-^&APC8Wi» 
<3)7^7yP'J tf-hhV*f> USTF, armWSf 
*Zfctfc*) irS^-r^SfS^dMM10>cDNA^ 

«!E»&J:tfttKSiaXM 1 0 c D na^3 — K-T 

[0 0 0 5] **«l*TBO)»J:yaiiil* 
#'J K : 1 l=E*07 

y<^K£*ft<£*«7 0%©75/»EM±fl)ffl 
Htt^^TLA^O^BSflOafflJMiaeT- (Adenoma 
tous Polyposis C o I i : A P C) CD 

ae^**©TiUTi?D y e- hasft£ K-r4*y 

©fflTE©A^®a>7Ky^^ KtOT'S/KEJlJlcfel^T 

Ti;p y e- h»tti::»*«i»*tte***#y *w 

K ; EnSOSMS^ 1 1CE®<DT 5 / &E9J<&'>£ < 

^t5fl(DT5y»Ew**u ^APcae^m 

K ; **W<D*y K*a- K+*#y X* 
U*^ KSfcttf afMlfl ; *36W©#y * * U*^- K 
*fctttfl)W«ltX h»J >9i> Mrt*T*C/W 7 
*) a 5 Is*?? : *«W0)*y 

2 0 is** K*fc(i*«>«»tl<Dtt«EMa> 5 *d>fc < 

tti sifloaaifcissiii-cisshiiK'jx^ ut 
f KT?feor, K*y5c^u*^Ka>fe¥ic«fcoT*3S 
**iS7Ky kj^a p cae^suMDTJuvyn y 

tfyxsu** 

k ; *jew<D7Ryx^^^K$**-r*aaiK.^* 

a>#y Ko)8JS*as ; *«wa>*y<^ k<da 
p cafiM»o7^7i?D y e- haaizstr 
i±$h*4> l < i«fiM-s*b**a>x2 y-->^^ 
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; *«Wa>#U *^ UTt"^ KfcfcEfWfl 

^ K©G E F (^7->** U*?- KSJftH^ : G u a 
nine nucleotide Exchange 
Factor) 3tt£B*t L < fcitSTf 6<b£#J0)X 

K© a p citfc^g&a>7;uvsJD u tf- hStt 
i=*h-*«*ii*b** l < wtart- *<b£& ; *£B 

MFt L < fttHI? : **WO>#U * 

K®G E FStttlMFt L < £<b£& ; * 

fc**<DIMR*ST?*o-C* (a) iwj*? 

tt (b) R*»jx^h\ $v-*-<hL-C^«f-r*C 
[000 6] 

£*L«iH«a km 1 k*t **u k 

I*. t KCDfl&IMflBcDNA^-f ^'J-frb. APCit 

?'J * Kx* 'J -->?mz,k y . tfftttrssiIEJI 
£*§t* ZtoUtLX* f(DcDNAWWI**ifct©'C 
66* *«W(DSraaaRM1<DcDNAtt. 6 19fl 
<D75/«A*&fc6Se»*=i— KU H»0>D b I 7 
75'J- («»TJlG»aftRho7T5U-f=ffffl^ 
^GDP«8iffiit^aS(Z)1 O-efc^) (Cu r r e n 
t Opinion in Ce I (Biology, 
8:2 1 6-22 2, 1 996) K> -f >«iS 

£*Lri*fc. ie?f-: 5"<— X (The Nati 
onal Center for Biotechno 
logy Information) ^rfkM LtztZ 
h + *«W(D>raa&RMia)cDNAtt, D b I 77 
5V-<D1 0-e**R*Q*jRK IAA0424<tfS73 
%©«Htt***«C*#«ELfc. KIAA04 24 

t**pf *jaLi=«**#ft*»**-r«. Db 
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I ffifs] (DH) K*-f -J\*v*?X> h'J > (P r e c 
k s t r i n) 48 (PH) K>«<>. S r c4§(^3 

(sh3) K>-f >«fi»-r4jai=fe^rH--efc4. 
tet^r. ttMKDmRNA^HrcKu^urseaLTfe 

[ooo7] «aiaia«Mia>K^KKfr (em*. 

EMS*ia>75y»7 3~1 2 6) £&JBLTffcgL 
10 fcttttlS* ^ft>-S-h7>X7x7-tf (G 

st) t<DB^getLr#fcS9igaiiMiic»La 

SS-r^SfS1*lSM 1 «85kDa<D^fffe5 
[0 0 0 8] *fc % SrStSSSMI ^APCiie^tlfe 
«r>**3|->-S- h7>X7i7- if (GST) £0) 

BMatLtifeAP cae^i»ia)7^7^D y tf 

-hK>^> (APC-arm) It. GST|k£MlBr 
20 ft (GST-M1-M) t«SftfflLfc*<. GSTiH8l 
<tl*£j£tN\ 0»fC. M1-MI1 GST-APC- 
a r mtttEItLfc^ G S T»£0 -*-r— ><D7JU 
TyP'J e-h K>>T>X(iGST^a<i:ttS(SL*l> 

ztzmmLtz* -rftt>%. SrSMsaMiiiAPcit 
»iit» iAPcie^i*o)7^i?p'je-h 

* KteE8S©5§«^ (I y s a t e ) £fc A P Ctaf*"? 

fcfcjty* APcae^**t**wa>Mi36«*ijtiB-r 

cae^S*©*a:iBOTB***ifc. ?ttb** mi t 
a p ciBfMi LTt^^ fc# A 

So MUAPClfiTi«(DlSd«ttt2/^ 

-<>co±a«ic. APcie^iao)7^7^Due- 

40 IAA04 2 4I*. C<D*3ftfBlgl$tfcftl^(D-e, A 

pcae^jt»t<DSji6ttA<ft^. 

[0 0 0 9] Sr«MeMM1li^(7)ftffltL 
R h o 77 5 'J -<D 1 Ot*fe5 R a c CtlSWftG 

EFSitttocfcsitBLfc. o*y. saiesM 

11*. Ra ci::e^LGDP/GTP3S»EJS£ffl3iL 
T R a c SSttjbL. R a c 0H#rSSB§&tf HfiaKD 
TarcttHrSN F/CB. c-j un. SREHirffffl 

■rs. Ra c©±a«tBt?fcs. m&o>^**)X 
50 Djeittt&y. ion«»^a>B4^ii£dtt«. 



( 5 ) 



^2001-057888 



[ooio] APcae**tta>«»rtB£fioi*T 

A<ffi££*lTl^ (J. Cell Biol., 13 
4:1 6 5-1 7 9. 1 9 9 6 ) J&<. *§SW<Z>SHfigfi 
Ml tB«<D«ttlC*«Lri^Cfc*ftttlL*:. 

ztfr*. *fmo*M*&XM i ^Ma^fiicfe 

[0011] (#ij^7K) **W<D*SSSHM 1 

<de5u«o>em«- 1 i=*T#y ko>«#em£ 

■J KI4. E*iJ80)E9JS-5§- 1 l^-f tKU K 
#£L<I4£|7 0%&±, £y#£L<l4»80% 
JSLt, * blC»£L<[4ft9 0%£C;t4ffiE1±£:rf 

P C vP 'J tf— h K<*-f >fc <DIS£ 

[001 2] 75/ Mm$\o>tom&z&i£* z&mt. 20 
a«»4Man?fcy* **.tf7 5/»E5»*a»*je-r*:fr 
a**ti*#y**u**Ka>a»Ea*fc*«:: 

[0 0 13] *3MJ<D#U'<^ KI4. 

mfiirLTI*. '>*< tt»5fiJSi±, #*L<l4*ft 
<i*«8-1 Oflei±. *6lr»*L<l**ft<tt 30 

#n 1 ~i 5«jsi±a>T3y»Tf«rt**i*r5yKE 

*K**«H«>»*i*4. 
[00 14] *blr. 5 l::»g**ifc#y 
KSttlcur. APcaeTS«3(DT;u7va»J tf- 

LM07S/IKD** • ■« ' fMDft£0>Ml*4l* 

imzmm * *-r 4 7 5 / a£*i* & * 4 # y * k 

ia^-riCfcj^-C**. *ft-Ba-tt2nfc4lM*a 
A<D¥Kl4Stttf*fcn?fcy, #J*l4U I me r0)ftl 40 
(Science. 2 1 9:666. 1 9 8 3) 

[0015] *^i3a)*u^^Ki4. *ti&a*-e. 
*L as»**»4fcaa>x*y-^>**. SNKsa 50 
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MM1(c«-r4«:«:(D^#[cffllx4C<i:A<r*#4o £ b 

[0016] WJ^^utf K) **aa>#yx*u 

fccttfChbO^'J 7 ^ l/tf K(D 5 < i: t, 1 5 
APCifi«»(Da rmK>-f >t(Dtt*IES*1-4 
TDNA£ft*fll::<>:4<t. FDNAfCX MJ >vx> 

hftftftT-c/x-r^yy-rxf *dnaj (4. «*i4i§ir 

3i<DMo leculer Clonin glriBK<0^£ 

Ka*#T-c/\-f ^y*-rx-r*j ex 

SSC. 0. 5%S DSfc£tf5 0%^JI/A7S KflOJS 
«4 J T?4 2°CfCTj!llSL/rft. 0. ixSSC. O. 5 

[0 0 17] *^*'J^^btf Kit E9JX0OE 
SI»#llcE«a)7 5yKEJi*3-K-r4. EM*® 
E5lJS^2<DJK , J^^U^-^K(7)mffl^ba«**L4ffl 
Efflfc<fctf«»«£»*U »*S*ifcX*U3t-*KE 
HaattKtffcT 4d>tt < * 1 5 - 2 oflfiLtttE 
Wmtzhft*)** is** KEM&tfttffiaMtSMt- 
4 G C0)^^^ , J^^U^-^KE^i(D*Sr4. 4M0<D 

■Kaaaaaaaatfriv f^istticAPc 
flasaa«a^i:Lr(4. ^x.r4KS. awm**** 

***a>y#v-A3R®ftfB*«ffl-e#* (Na t u r 

e. 179. 1 60-1 6 1, 195 7) . 

[0 0 18] zjh&<D/Kyx*u:j-^Ki4. t^-rti** 

3-K"-r*ae^»<Daa. *fcr4mRNAttta©fca6 

O^P-3ftL<l4^ ; 7^^-^Lr. &4lM4a^ 

*3StHfi5-r*fca<)0!)T>^-b>x*y =fv-t lx& 

^I^I^Db I 775 'J— Ol -Dt'fc^K I A A 0 4 
2 4f, t<Dn>-b>-9-XE5>J«*JsinO)*f«aeRM 
1 lrH*ft«*(Z)X^u^KE«*fflL^ci:irj: 
y. Mi©«8^«*»l:B**tiS. *blc. *^BJ 
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[0019] wntK&m ±K©<fcoJS:»aBflsseM 
jraawftir*. *s§s, mm. m&m®. n 

*$frib&£#^^K£gtt^&-Cfc£„ ftfEW<D 

nftflHcfc^ri*. cos -7 m&zmmLtzV. mm 
[0020] jtmnmt. e<*^*i<o^s^ft;ffl-r*c 

l*\ £feftrt^©^>x7U-haA<fclf**i£a<s ft 

£i=i**artS£*£m^=§ft8S!££fijffl-f a. 

£8Pti, *-S*-*-. S^JMBM. 
[002 1] ©Micgiftl*. afta*D©&*<©?§£©i£ 

I*. flSg***t-&Sr^SeSMl fccki;^©**^ 

0)7)1,? i?P 'J tf- h K> -T >«k<De^tt$liSl= LT 
fi9ttJ:l^, JM*0KfttSftf»£ll«£L-C« 

[0022] (Sf^seHMi fc«kt;-€-<DS*iferoi5i 
•5#y<:7>Ka>l5M*i*. APCite^&!fea>7;u-7v 

7n,3-iu»o»»*isi=*oT*«i«iaj|jfc# 

*y»*L<tt. 7S«/|IE*I01IHII=»-**. tt 
ftSfcl**/£o-:>-;utftftl=«fco-C. «Hini=«»ig 

[0023] (fit*) fiiftl*. *38?fl<DSBS£Elf|M 1 40 

SB1U fMW*. fitKifeSSI*. »tt<fct5fl. J: 
y»£L<(*'>fc<i*,8~l 0fi©75/K-e«)S* 
C©7 5/iSE5iJ(*, &f L*EJ«£©E$>J#^ 

*U*\ tt»dBait4l=o^-Cjl«M«T5yKE5iJ-C&-5 

cttwa-efcs. sifiafci-ei*, rs/i?E$ii0>7 3ta 

~1 2 6&©iffK£ftglS<fcLT*lfflL,fc. fitttl*. ft 



^<^K*B«W"4IRyW=l»S**i«:t». C©BSS© 
WSII*, £»©fclf jnft*S£5l£l-<}:oT9iS-f 
[0 0 2 4] tat*£g£-f£f::tf>ICl*. ft£fJ8©grStM 

va./<> h©#a*fci**#ffiT-e. «Hi*fci*Mftic 

IS^LT. »«Jl=«LT<*ai4(6*feJ:t;/*fcl*fflte 
ttfc**©ft*B*SfT9.. fift I*. L 

ftfi-r*»«Jt LTI*, 77X, 79K Sfe. K 
««tffai=JHl\&4t«. ^'JfP-t^RWtt, ift^ 
ftKDJfll^bOtaftlsliRaiCfcoTfla^-r-So ffSLU 

StftftlCfclvCtt. GST-M1J^*t 
fc77^=f<- 7D7t-5*77^-l:J:y, fcMitfi 
ft^SSLfco 

[0025] ^y^p-^ufitft^S-r-Sfctoi-i*. 
±£a>£g^fS*><«5 * *ifclMto* *fitft& ±«jft£ B« 
U Sfttt»©**l£Mt£ifflli&^<»»2Hls&¥f5££A 
-r-5Ctl=«fcorfr*?ti-5„ 

[0 0 2 6] TH'J^P-^filft^fcli^/^O-^ 

fitfti*. ■tt*ftn^&«:«tHRsexMi te^u 
*©jstt*tiftwc*y, Apcae***tinii« 
a sm 1 1 ®ttEftjixa>Mft* nw, icff 3 - «t *><t- # 

[0027] C^^'J-->^) 3^< LTiSi!*tifc»r 

C*it>£a-K-f StK'JX? u;*-^ KfcJ:tf*©ttft 
0L C4ib©7S/S£E9];fc<fctfiSgE$lJ©lSM$!l-S-3 

$»xca£-t*-*:iiitt» itfcfiuaxM 1 jsj:itt- 

fti*. ma*fci*aa¥ia:$ffl^i*-5-i:i=«fcoT, m 

a p cae^g^t oiifttt. »aMasM i©gef 
£&«a>ttfe *fei*tHR8&KM 1 ©fesii-a-f &b 
*Mt l < i±K3fli©x$ y-->^cwatE#s*ffi 

7Ky<^ KtAPcae-T-sfttoe^ttSBStL 

*wo»ins»ft. *»w©ttft©iJ>«:<fct^-rtiA'' 

ffi LIStK'J U^-f 1 K©*S*B*t L < f*i§3£-r-5 
<b^«j<DX^y-^>^75SA<. *«W©7Ky<^ 
h\ *f6M©fiCft<D'>* < fctOvftlAM oSfflWC 
tTft»?S(»*'M7'f K©GE FS14«|!©«B*BS 
t L< l*li»-r-51b^«5©X^ 'J-->y^A<S«Pl 
lE-efe*. fil*li. ^y<^K©aft«iH=»-5< K 
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[0028] (fcAtt. B*«rt*> ±B0X*'J-- 

Kt a p cae****© 
fflpr*-c*«. ±bo>b*m« mm. kbmimnmi 

fc^HtLTtt, BBS. tf"J"Wl*\ ttJItt£*r£ 

[0 0 2 9] *< Lra»l**lfc«tttfl:**l*. 
SWrJfltt±*ttO>/^ >X$#J® LTS»J-r 4 - lC<fc 

ftT*&«. *fc. *£9)*&&««raB£XMl£J:tf 20 

tW^^-Stlfl::. gr«BSSM 1 fc«fctf*<D** 
«i6S*tf. SrfiSaSMlirAPcae^ftirO 

#Kttm\z*t+$>mw ■ est • Bs*a>«Be*T4. 

*BB«aMlcJBl*«Bft¥KJ: Uttffit^So - 

* % jn**jiri*. ««itaitt7Ky*-5/x (fap) 

wa>* Ko«»*fci**a>att*<Bia-r6* 
ft. *38w©iBraaa»Mi<D«»*fettAP 40 

ciBe^**i:a)M5ftffll=BiaLfc*ft«a)»R*« 
fca>«SfWH-K*ttt«WHL-C. ffiK^«ttB£Ma> 

#«a«*s-r*ci:. fc*tf/sfcr*ff»Ba*Mi 

BBBBM 1 0>K»4«Tf ©ff«EB* *3e-#-* Ctl^cfco 
Tfr3. BL<r*. BBB^BMitUKT-jb-^L 
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[003 1] 

[Jfelfeft] KIT. *^^*HtS«lcSo*#S<*Mi^ig^ 

(c DN A0^O-_>y ) APCita^S^CDT^ 
VvP'J tf-h K>-f > OUT, A PC- a rmtftft 

ZtZStfytLX. Zt\4?*)y FX* (t 
wo hybrid screens) (CLONTE 
CH MATCHMAKER™ Two-Hybri 
d System) Z'tT^tzo 1"^^>*>. *-f h (b a 

i t) tit, t hAPcae^B«BT;u-7i?pu tr— 

hK*-f> (75/8SI446-880) £JS£*i* 
f:GAL4 D N A££ -Y >^t^^7X= K 
GBT9-APCjffit\ t hfl&lEEa (human f 
e t a I brain) cDNA^'f^'J- (C I o 
n t e c h) LTX^'J-nV^LfCp icD 

this3tla cZ££3?AL*:8¥#lC h^>X?x 

[0 0 3 2] BMSiMtl. 1 x 1 O^l^b, 

P->T*^$^iTL^APC-a r mlCttft? 

K«3 - Kt« c DN Affilt(D«lSn$DN A 

fc. »b*lfccDNAKW-0)Ta««a)IB5IJf*' Ma r 
athon' - ready t hSScDNA (CI on 
tech) £JBl*T3' RACE yXf A (C I o n t 
ech) (C*y»»Lfc 0 l*5 f -CGAC 

ATCTGCGAGGGCTACGTCCGG-3' £ 

fflt^fc. *fc±i2-e^btttrcDNAiT>ta)iB^j<D-aj 

(E9J9L E*lJ§^2 0)igg#-^9 7-2 6 9) £?P 
LT. t h^VA7^^7'J- (C I o n t e c 
h) ICOIVC. V=l>v^r- > (d i g o x i g e n i 
n ; D I G) «»^P-^*ffll^fc/W ? 'J *T-f 4f- > 
3>l:J:yx^'J-->yLf: 0 *<D&£. E9J3L E 

?-T6$ SWtt^APC-a rmlCg^ 

-r*Be«©S*«c DNA©E5)J**^Lfc. 
[0 0 3 3] (TS/KG5U) ±E*a-C»&*lfc. E 
9ia<DE^JS^ 2 \Z7jkt c D N A li»r«&ttfiE9J$« 

cfcor. sraasKMKDftersyttEw. -ra*>% 

E^ja(0E5iJS^ 1 I:*t7 5/B«l6 1 9<D®.m< 
SbHfr (11 A) 0 
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[0034] (m*m&nta>ftmm kshrssmm 
1 o&feT 5 y mmmzm^r. w&<r> a a t a b a s 

e (Genbank) |C*}LTBLAST (The N 
ational Centerfor Biotech 
no logy Information) ^ffll^fcfflfs] 

->>/\-(D10T*fc§K IAA0424£7 3%<Dffl 

HitsEAfc (B2B. o o mm\*. Db i fin (d 

b I homology;DH) K>>T>. ^Uy^X 
h 'J >f8ls] (Preckstrin homolog 10 
y ; PH) KHX Sr cffi|5]3 (SH 3) K> * > 
£»#"t SilK JSlvCH--C&5*t % K I A A 0 4 2 4 

[0035] (£3^ffl$a0)5£B) «I=E9JS0)K9W« 

i©lt«r5yEE«-c***i*ir««e»Mifl!). t 

Lfc. »KDth8fi^^f:po I y (A) + RNA 20 
^Juv hLfc?-f ;U^ — I o n t e c htt^UA 
*U DIGglU:M1(0cDNA^O-^ 5' - 
GACCACACTGCCATCGCTG-3' fccfctf 
5' -TGTAGTTTACCAAGGACCG-3' 

A^a«LTl*SC££»BLfc. tissue 

biot s\z£%mmv\t. tiaVLtu^ «*.-e*#a 

[0 0 3 6] (&<*<&££) M 1 lC»-r*tt(*tt. N Z 30 
W^-tMf£M 1(07SyS73-126 t**?'*^ K 

iStttt* NZW^+M^APCfifiT-gl* (1UTAPC 
<bB§f*-f £C<ttfc£) 0)7 57^1 122-1729 

fco APC^N^S^iSi^-r^v^x^y^p-^yu 

tt(*li&«0);&S-eBI«Lfc (Miyashiro e 
t a I . 1 9 95) o tKmt. *tl«lft*l=ffll*fc 

h^:?Y-£^5C<t|-£y?f^L 40 
fc. »«L <? P-T^HftM 1 triffci: GST 
aSM1 (GST-M1) <t(DS^S*1±Sffl^fci:C 
5. »&*lfctt*tt. GST-M1|C&lxEJ6tt£iFL 
ho 

[0037] (mi <D%m ^mwo&mm&MM 1 £ 

MJ^fcttC, M^7X5KpcDNA3. 1 
( + ) (DEcoRI/Not I SfliilCM 1 CD c D N A £ 

*fi*f&<?K COS-7»:h7>X7i^V3>L 

5' -ATTTATTGT A G T T T A C C A A G G A C - 3 ' 
5' -TGCGCTGAAGCACTCTGGGAC-3' 
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fc. &8M£f|M102g^i2<7>fc£k Ml cDNAJ 
fi^i^fc***-* 3>hP-iW^- HA -2 
ytWLfcMI cDNA$a^fe # ^*- HA 
-ZVZmK&Ajti*'?*-*. cos-7W:h7 
>X7i^>3>Lfc 0 J>*Lfc&fttt«a*a)»ff 

tfttHAta#£m*Tftft$*»U SDS-PAGElC 
*y»EU ^l>T*fiiM1tatt:^cki;taHAfit«:£ffilx 
r<A/7*P'> h^fTof-o Ml c DNAjffl^a; 

(U->3) . HA-^^gaU;M1 cD 
NASffl^A/^^- (U->6. 8) -CKXtfc* 

Lfccos-7tttj:i)f79 hJ^isea (u->i) r* 

ft8 5kDaT*fc£C<t*<43]ELfc (02) . £fc. R 
L^fcftM1ft(**ftH-e»«HBiaLTfe< «2* % p 

[0038] (Ml£APC<t0)in vivolrfelf 

£8£<&fll*r) ^^h8&lSlB»»«5(coixr. ±ET?ft 
SLfefHKSaKMl. fc*tfAPCfc»*-***Ms# 

X^E/ £ P — -j-JUffitt (Transduction L 
aboratories) £m*Tftft3l:RL* SDS 
-PAG ElZ*y #tt(**fflt^r-f 
UJ^UvVtt^fz (S3) o U— >1 fc*tf2[*7 

* httJBHOiMMfeSttM 1 u->3fcj:i;4 

tt*tftftaBLfc«*i, u— >i , 3. si*. ^ 
*ftlt*»K-r*»iH'e»*Lrffl^fctt* (S3*. 

pep. ±T*a^) ft**. taM 1 St*^ftfia»Lfc 
M 1 MSA P CfiM** L < tttt'jS -*T-->Rit-etttt 

stAPcftft-eftitaRLfcAPcjte^aiii^ 

SHASBKM 1 li i n v i v olCfcl^T^APCfccJ: 

[0 0 3 9] (M1 fcAPC©tBSftffl«tta>»«f) Sr 
S16IM10), APCg^hV-fXDS«f$fT7f: 

M1 <ft^*+±% J klLWk (deletion mu 
tant) *^ftl©*aT?ft«L. APCt©e4»8 
£PS (yeast) fSl*2/W?U7 KvXfA 
iZ&Vm^tzo JUtMU:!** MKD^lftf, TIE 
<D^fMW^^7^"7— £ffll*PCR$fTO"C\ pGAD 
4 2 4|C^D — " >7U GAL4Stt^bhV-T>i:a) 

lB£{*£ttlSLfco 
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5' -G ACC ACACTGCCATCGCTG ATG-3' 

5' -CCTCAGCCGAACGAAGCTGGCTG-3' 

5* -CTTGCTGCTCTGCGCCTCCGC-3' 

5' -GTGAATCAGGACGAGCCCGCG— 3' 

5' — GATGTTCCCGAAGATGGTACG— 3' 

5' -ATGCCTGATGGAGCTCTGGAC-3' 

-Oi^V. 8GAL4SttftW-r >t<J)M£#£ 2/W ffiGDP, G T Pfe^tfM 1 fclOxSC fclz «fc y 2 

-)V»J KvXfACfc^tH I S3 auxotrop 5°CT?ff -3 tz 6 A. B) D «»T-SGgSg 

hy^-ga i t )#-$-7&&$:m^x. ^<DGTPa)jg^^iS-<^fc^ic^-r§GDPe^s 

f^ffl^^Lfco m4lZ^t&5\~. SH3 10 ©fta^GSSK** 2pmo I (DS-fi^gG^d 

^SSCDfliilCAPC^aJfi^SaEr^Ct^J^L ft£0. 2//M|^GDPi:30 o Ct20m 3SA 

fc„ ffl^SSE (loading buffer) tpV4 

[0040] (MURho77S'J-S^tGlS zl^<— h 3 7 5mM M g C I 2 £HilJgj!>< 1 8 m 
«tfl)«6»ff) IrlliaiMlli, Dbl77S'J- Mi:*^«fc5l=*0x^CtlCcl:y^o C 35 S] GT 

0^775'i-<Dnrfc5K I AA0 4 24<t^L^ Pr SCO. G D Pe£M«$H L gGSaft'MD*S£l*, 

fcSttt***. Db I 77 5'J-l*«»^«G»a« 10 A/ MO [3 5 S ] G T P r Sft± if M 1 £ 

<D10T*fe^Rho77 5U-fC^ffl-r^GDPP38H£ ICftl*.* C fc (c£ y % aS^SMSLfc (@7A % 

mm&MVtoZo SrSMGMMI ^ KIAA0424 B) 0 fflKRfiL tt^K«(DB*l-feL^r. 5l£li1m 

tflfflfslttKSiU Sf«£aSM 1 <Dttffi»tf0fc l<D*#Lfc#JtrBllffi>fc (2 0mM Tr i s-HC 

Rho77 5U-WiGlfil (sma I I 20 U pH8. 0. 25mM MgCla^lOOm 

G protein;RhoA 4 Rad, CDC4 M NaCI) £*0*.T* &±Ltz 0 *k%lLtzM'&%& 

2) to&SZffl^tzo - v *r)\, tf—Xlzi&mZittzm £-hP*JUP-x*jreSigU *ML 

C42i:, 0. 1%NP-4 0*#tE1 A»«« C5 > h Ltz a $ >/<«llltt *>Jfil» > 

OmM HEPES. pH7. O, ISOmMNaC (BSA) &M^lfk&WtLTRll 1 *Tffls£.Ltzo 

I. 50mM N a F , 5mM EDTA, ImMDT [ 0 O 4 2 ] @ 6 dSc-fJ: 5 1^, tffll3&KM 1 I*. 

T. 50/ig/mL pheny Imothy I su I ^ L 7 51^1 G Ifilt fe^ R a c 1 iCftffl L r , 

phonyl fluoride (PMS F) , 1 /i g Ra c 1 **&0G D P*MtS«KtLfc*< (i6A) % R 

/ml D-fK?f>, 1 v g/m I T^P^->] * h o Airlift* LftlWR h o Afrbtf)G D PfliC 

T*4°CIcti^Fb1;1^L. *a«*S-rA/^Ptyr-r 30 lifEELfc^ofc (|6B) . S7lr^-fJ:5 

Vy-ettaUfc. SSIC^f £51^ Btt=l>hP-;U ir, Sr&3&KM1(*» Ra c 1<M7)GTPft*£ffiii 

i: LtffifflLfcD b I liit^±tOR h o 77 5 'J- Ltz (|7A) R h o A^<DG T Pft*|rl*^g L 

e»MGasii«*ti^ Sr«sssMiiiRh & fritz (07 b) o -r**7*>> *%^<7)SfSMaHM 

oA^l/RacUI^U:^ CDC4 2<hl*ft 11*. <£#TSG3Sglrttffl U GEFSSttttt 

[004 1] (MKDGEFStt) &|r. IrilSlM [0 0 4 3] (M1(DGEFSItl:»«APCa)ft 

IdDGEFSttlCOL^rttttUfc. ft5HF*GBe«* ffl) £blr. «*fc»*®M 1 Iroivc. A PC- a r 

6a>GDP«WI*B|^*fc*!>lZ«ffl-r« t 3 H] GDP m©ff«ETSfctt##4Ttf, 2 0nM<Z) [ 3 H] GD 

ft*H0)«# : P«G3fiK£* 2pmo I Pjg&$ttg^0Rac1^b0 [ 3 H] GDP 

G36fl£0. 2/iM [3H] GDP(t30°Ct'20» 40 iMHBfflKS 3 OtT? 1 5»B-f>*a^<- v 3 ^ LT 

RL gAfflttSS (loading buf fer;2 ISlfco A PC- a r ml*M 1 £ y iifflS. ^UtT* 

OmM T r i s-HC I % p H 8. 0, 3mM Mg 5fg£ 5 \ZjS\PLtzo B 8 \Z*z+& 5 lr % M 1 <0G 

Clz. 1 OmM EDTAfeWlmMyftXlz-f D P»»ffiiiffitt. A P C- a r mOSttfr J: lj . Jg& 

h-JU) "*>t?-0^rn.K-h-r-5ctlCj:ySfco ft# *#lfc. "f Mil*. A P C £6** 3 C £ IC £ 

mgisi^&o) [3 h] GDP©»»si»cfc«>. y. GDP<B«iiEai«B^it5aiaF*L6zt3Ei^«s*ifc ft 

3 7 5mM MgC I 2 ^ *lilJgA< 1 8mMtftS.«fe7 [0 0 4 4] (M 1 <DftU£rtJg)ft) *5Blfl<D8H8 

izjto^. n%ir % Bis*s**ifc. [3 h] gdp aaHMi©aaartJBai=-3L^rtt*tLfc. *r. Ma 

0>8?$ll£. J5f&r§iS (2 OmM Tris— HCKp din — Darby canine kidney (M 

H8. 0. 6mM MgC I 2. 3. 5mM EDTA D C K) ±«jffl8St*£ 1 0%^ vflSIE ifilSt ( F B S) $ 

fccfctf 1 mM yftXl/Y I 1-2 5 Ofgi®fiJ<D 50 #frD ulbecco' s modified Eag 
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I e' s medium ( DM EM) *PVtgmLtz 0 £ 
KOMlfcct^MIANB (7S/H 2 7 — 6 19) 

c dn AiicMv^p^-^-s^-rsmfLHiUiijes^ 

^^-pcDNA3. 1 ( + ) ^PlZ^^OO — ^itL 
tzo ^7X5 KDNA, pMKITNeo-Myc^ 
"eS^LfcAPC-a rml*. APC (7S/i446 
-8 8 0) ©»#EM£3--KLTl*4DNAKfr*S 
Ra^D^-ft«pMK I TN e olC^A^ £ 

75> (Lipof ectAMINE; Li f e Te 10 
c h n o I o g i e stt) £JSl^T. {$ffl#^-J-7;U 
icLfctfoT. MDCKlil:h7>X7i^hLf:o 
[0 0 4 5] MDCKWt 'J >KafB£9ft&* 
(Phosphate Buffered Sal in 
e ; PBS) *T*3. 7 %tWl/A7 JUt t K*ffll*T 4 
■C-C1I5HL ISLfco BSLfclBBl*aa-ei Ott 
IB. 0. 2%h'J h>X-10 0^t?h'JXgf4l 
(Trls Buffered Saline; 
TBS) T-«UIU TBS-C3Ba#lfc. «ffll&£Si& 
IkLt: (permeabi I ize)l 1%BSA, 20 
3%FBS. 0. 2%h'ih>X-100^trTBS 

U «B*TBS-C3lHlft»Lfc. *S£L 
fc— *8l{*l*. FITC (Fluorescein i 
sothiocyanate) — ^5 

Lfc**-*«M* (C a p p e I «:) *ffll*T. L 
fco §ftftLfc-b->^Utt, *-W7-f7LSM5 1 0 
U— (Carl Zeiss LSM5 
lOLaser scanning microsco 

fL/io 30 
Sequence Listing 
<1 1 0> Da i i ch i Pha rmaceut i ca I 
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[0046] ftfttt. H9lC*-r. i9+, a. bl*H 

A-$^s^LfcMisag$«s*^fc0-ate, 

c. dttHA-JiytiiLfcMHeittMy c-$ 

{ft«LfcAPC-a rmt«J*aStt@-i 
ft. el4HA-^y-ea»LfcM1 ANB (75/il 

27-619) ££g£t±t::$Sji&. fttMyc-^^t 
SBILfcAPC-a rm$j8a*tfciBtJ54„ * 
fc. a. bttttHAtt{*ittAPC»f*r=m§fefeU 
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Co. , Ltd. 
suppressor gene 



related protein 



<120> Colon carcinoma 
<130> DP99-1045 
<160> 2 
<210> 1 
<211> 619 
<212> PRT 
<213> human 
<400> 1 

Met Arg Pro Asp Gly Gin Gin Ala Leu Asp Ala Val Val Arg Ser Phe 

15 10 15 

Asp Cys His Ser Glu Ala Ala Leu Arg Gin Arg Asn Asp Val lie Tyr 

20 25 30 

Cys Ser Leu Pro Arg Thr Ala Gin Gly lie Val Gin Arg Glu Asp Gin 

35 40 45 

Leu Glu Val Leu Val Ser Leu Arg Glu Val Trp Gly Arg Arg Arg Gly 

50 55 60 

Arg Asp Gly Thr Cys Thr Gly Ala Met Pro Asp Gly Ala Leu Asp Thr 
65 70 75 80 
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Ala Val Cys Ala Asp Giu Val Gly Ser Glu Glu Asp Leu Tyr Asp Asp 

85 90 95 

Leu His Ser Ser Ser His His Tyr Ser His Pro Gly Gly Gly Gly Glu 

100 105 110 

Gin Leu Ala He Asn Glu Leu lie Ser Asp Gly Ser Val Val Cys Ala 

115 120 125 

Glu Ala Leu Trp Asp His Val Thr Met Asp Asp Gin Glu Leu Gly Phe 

130 135 140 

Lys Ala Gly Asp Val He Glu Val Met Asp Ala Thr Asn Arg Glu Trp 
145 150 155 160 

Trp Trp Gly Arg Val Ala Asp Gly Glu Gly Trp Phe Pro Ala Ser Phe 

165 170 175 

Val Arg Leu Arg Val Asn Gin Asp Glu Pro Ala Asp Asp Asp Ala Pro 

180 185 190 

Leu Ala Gly Asn Ser Gly Ala Glu Asp Gly Gly Ala Glu Ala Gin Ser 

195 200 205 

Ser Lys Asp Gin Met Arg Thr Asn Val lie Asn Glu He Leu Ser Thr 
210 215 220 

Glu Arg Asp Tyr lie Lys His Leu Arg Asp lie Cys Glu Gly Tyr Val 
225 230 235 240 

Arg Gin Cys Arg Lys Arg Ala Asp Met Phe Ser Glu Glu Gin Leu Arg 

245 250 255 

Thr lie Phe Gly Asn lie Glu Asp lie Tyr Arg Cys Gin Lys Ala Phe 

260 265 270 

Val Lys Ala Leu Glu Gin Arg Phe Asn Arg Glu Arg Pro His Leu Ser 

275 280 285 

Glu Leu Gly Ala Cys Phe Leu Glu His Gin Ala Asp Phe Gin lie Tyr 

290 295 300 

Ser Glu Tyr Cys Asn Asn His Pro Asn Ala Cys Val Glu Leu Ser Arg 
305 310 315 320 

Leu Thr Lys Leu Ser Lys Tyr Val Tyr Phe Phe Glu Ala Cys Arg Leu 

325 330 335 

Leu Gin Lys Met lie Asp He Ser Leu Asp Gly Phe Leu Leu Thr Pro 

340 345 350 

Val Gin Lys lie Cys Lys Tyr Pro Leu Gin Leu Ala Glu Leu Leu Lys 

355 360 365 

Tyr Thr His Pro Gin His Arg Asp Phe Lys Asp Val Glu Ala Ala Leu 
370 375 380 



His Ala Met Lys Asn Val Ala Gin Leu lie Asn Glu Arg Lys Arg Arg 
385 390 395 400 

Leu Glu Asn lie Asp Lys lie Ala Gin Trp Gin Ser Ser lie Glu Asp 

405 410 415 

Trp Glu Gly Glu Asp Leu Leu Val Arg Ser Ser Glu Leu lie Tyr Ser 

420 425 430 

Gly Glu Leu Thr Arg Val Thr Gin Pro Gin Ala Lys Ser Gin Gin Arg 

435 440 445 

Met Phe Phe Leu Phe Asp His Gin Leu He Tyr Cys Lys Lys Asp Leu 
450 455 460 
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Leu Arg Arg Asp Val Leu Tyr Tyr Lys 61 y Arg Leu Asp Met Asp Gly 
465 470 475 480 

Leu Glu Val Val Asp Leu Glu Asp Gly Lys Asp Arg Asp Leu His Val 

485 490 495 

Ser I le Lys Asn Ala Phe Arg Leu His Arg Gly Ala Thr Gly Asp Ser 

500 505 510 

His Leu Leu Cys Thr Arg Lys Pro Glu Gin Lys Gin Arg Trp Leu Lys 

515 520 525 

Ala Phe Ala Arg Glu Arg Glu Gin Val Gin Leu Asp Gin Glu Thr Gly 

530 535 540 

Phe Ser I le Thr Glu Leu Gin Arg Lys Gin Ala Met Leu Asn Ala Ser 
545 550 555 560 

Lys Gin Gin Val Thr Gly Lys Pro Lys Ala Val Gly Arg Pro Cys Tyr 

565 570 575 

Leu Thr Arg Gin Lys His Pro Ala Leu Pro Ser Asn Arg Pro Gin Gin 

580 585 590 

Gin Val Leu Val Leu Ala Glu Pro Arg Arg Lys Pro Ser Thr Phe Trp 

595 600 605 

His Ser I le Ser Arg Leu Ala Pro Phe Arg Lys * 

610 615 620 

<210> 2 
<211> 1860 
<212> cDNA 
<213> human 
<400> 2 

atg agg cca gat ggg cag caa get ttg gat get gtg gta agg agt ttt 48 
Met Arg Pro Asp Gly Gin Gin Ala Leu Asp. Ala Val Val Arg Ser Phe 

1 5 10 15 

gac tgt cac tct gaa gca get etc agg cag agg aat gat gtg att tat 96 
Asp Cys His Ser Glu Ala Ala Leu Arg Gin Arg Asn Asp Val lie Tyr 

20 25 30 

tgt agt tta cca agg ace get cag ggt att gtg cag agg gaa gac cag 144 
Cys Ser Leu Pro Arg Thr Ala Gin Gly lie Val Gin Arg Glu Asp Gin 

35 40 45 

ctg gag gtt ctt gtg tea etc cgt gaa gtg tgg ggg egg egg agg ggc 192 
Leu Glu Val Leu Val Ser Leu Arg Glu Val Trp Gly Arg Arg Arg Gly 

50 55 60 

aga gat ggg acc tgc act gga gee atg cct gat gga get ctg gac aca 240 
Arg Asp Gly Thr Cys Thr Gly Ala Met Pro Asp Gly Ala Leu Asp Thr 
65 70 75 80 

get gtc tgc get gac gaa gtg ggg age gag gag gac ctg tat gat gac 288 
Ala Val Cys Ala Asp Glu Val Gly Ser Glu Glu Asp Leu Tyr Asp Asp 

85 90 95 

ctg cac age tec age cac cac tac age cac cct gga ggg ggt ggg gag 336 
Leu His Ser Ser Ser His His Tyr Ser His Pro Gly Gly Gly Gly Glu 

100 105 110 

cag ctg get ate aat gag etc ate age gat ggc agt gtg gtc tgc get 384 
Gin Leu Ala Me Asn Glu Leu lie Ser Asp Gly Ser Val Val Cys Ala 

115 120 125 

gaa gca etc tgg gac cat gtc acc atg gac gac cag gag ctg ggc ttc 432 
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G!u Ala Leu Trp Asp His Val Thr Met Asp Asp Gin Glu Leu Gly Phe 
130 135 140 



aaa get ggg gac 
Lys Ala Gly Asp 
145 

tgg tgg ggc egg 
Trp Trp Gly Arg 



gtt egg 
Val Arg 

ctg gee 
Leu Ala 

age aag 
Ser Lys 
210 
gag egg 
Glu Arg 
225 

egg cag 
Arg Gin 



ctg agg 
Leu Arg 
180 
ggg aac 
Gly Asn 
195 

gac cag 
Asp Gin 

gac tac 
Asp Tyr 

tgc cgc 
Cys Arg 



gtc ate 
Val lie 
150 
gtc gee 
Val Ala 
165 

gtg aat 
Val Asn 

age gga 
Ser Gly 

atg egg 
Met Arg 

ate aag 
I le Lys 
230 
aag cgc 
Lys Arg 
245 



gaa gtg atg gat 
Glu Val Met Asp 



gat ggc 
Asp Gly 

cag gac 
Gin Asp 

gcg gag 
Ala Glu 
200 
ace aac 
Thr Asn 
215 

cac ctg 
His Leu 



gag ggc 
Glu Gly 
170 
gag ccc 
Glu Pro 
185 

gac ggc 
Asp Gly 

gtc ate 
Val lie 

cgc gac 
Arg Asp 



gca gac atg ttc 
Ala Asp Met Phe 
250 



gee acc 
Ala Thr 
155 

tgg ttt 
Trp Phe 

gcg gat 
Ala Asp 

ggg gcg 
Gly Ala 

aac gag 
Asn Glu 
220 
ate tgc 
I le Cys 
235 

age gag 
Ser Glu 



aac aga 
Asn Arg 

cca gee 
Pro Ala 

gac gac 
Asp Asp 
190 
gag gcg 
Glu Ala 
205 

ate etc 
1 1 e Leu 



gag tgg 
Glu Trp 
160 
age ttc 
Ser Phe 
175 

gee cct 
Ala Pro 

cag age 
Gin Ser 

age act 
Ser Thr 



gag ggc tac gtc 
G!u Gly Tyr Val 
240 

gag cag ctg cgt 
Glu Gin Leu Arg 
255 



480 



528 



576 



624 



672 



720 



768 



acc ate 
Thr lie 

gtg aag 
Val Lys 

gag ctg 
Glu Leu 
290 
teg gag 
Ser Glu 
305 

etc acc 
Leu Thr 

ctg cag 
Leu Gin 

gtg cag 
Val Gin 



ttc ggg 
Phe Gly 
260 
gee ctg 
Ala Leu 
275 

ggt gee 
Gly Ala 

tac tgc 
Tyr Cys 

aag etc 
Lys Leu 

aag atg 
Lys Met 
340 
aag ate 
Lys I le 
355 

cac ccc 
His Pro 



aac ate 
Asn He 

gag cag 
Glu Gin 

tgc ttc 
Cys Phe 

aat aac 
Asn Asn 
310 
age aag 
Ser Lys 
325 

att gac 
I le Asp 

tgc aag 
Cys Lys 



cag cac 
Gin His 



tac acg 
Tyr Thr 
370 

cat gee atg aag aac gtg 



gag gac ate 
Glu Asp I le 
265 

agg ttc aac 
Arg Phe Asn 

280 
ctg gag cat 
Leu Glu His 
295 

cac ccc aac 
His Pro Asn 

tac gtg tac 
Tyr Val Tyr 

ate tec ctg 
He Ser Leu 
345 

tac cct ctg 
Tyr Pro Leu 

360 
agg gac ttc 
Arg Asp Phe 
375 

gee cag etc 



tac cgc 
Tyr Arg 

cgc gag 
Arg Glu 

caa gee 
Gin Ala 

gee tgc 
Ala Cys 
315 
ttc ttc 
Phe Phe 
330 

gat ggc 
Asp Gly 

cag ctg 
Gin Leu 

aag gat 
Lys Asp 

ate aac 



tgc cag 
Cys Gin 

cgc cca 
Arg Pro 
285 
gac ttc 
Asp Phe 
300 

gtg gag 
Val Glu 

gag gee 
Glu Ala 

ttc ctg 
Phe Leu 



aag gee ttc 
Lys Ala Phe 
270 

cac ctg age 
His Leu Ser 

cag ate tac 
Gin He Tyr 

etc tec egg 
Leu Ser Arg 
320 

tgc egg ctg 
Cys Arg Leu 

335 
ctg act ccg 
Leu Thr Pro 
350 

ctg etc aaa 
Leu Leu Lys 



gee gag 
Ala Glu 
365 
gtt gaa 
Val Glu 
380 

gag egg aag egg aga 



gee gee ttg 
Ala Ala Leu 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 
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His Ala Net Lys Asn Val Ala Gin Leu lie Asn Glu Arg Lys Arg Arg 

385 390 395 400 

ctt gag aac ate gac aag att get cag tgg cag age tec ata gag gac 1248 

Leu Glu Asn lie Asp Lys Me Ala Gin Trp Gin Ser Ser lie Glu Asp 

405 410 415 

tgg gag gga gaa gat etc ttg gtc agg age tea gaa etc ate tac teg 1296 
Trp Glu Gly Glu Asp Leu Leu Val Arg Ser Ser Glu Leu lie Tyr Ser 

420 425 430 

ggg gag etg act cga gtt aca cag cct caa gee aaa age cag cag cga 1344 
Gly Glu Leu Thr Arg Val Thr Gin Pro Gin Ala Lys Ser Gin Gin Arg 

435 440 445 

atg ttc ttt etc ttt gac cac cag etc ate tac tgt aag aag gac ctg 1392 
Met Phe Phe Leu Phe Asp His Gin Leu Me Tyr Cys Lys Lys Asp Leu 

450 455 460 

etc cgc cgc gac gtg ttg tac tac aag ggc egg ctg gac atg gac ggc 1440 
Leu Arg Arg Asp Val Leu Tyr Tyr Lys Gly Arg Leu Asp Met Asp Gly 
465 470 475 480 

ctg gag gtg gtg gac ctg gag gac ggg aag gac aga gac etc cat gtg 1488 
Leu Glu Val Val Asp Leu Glu Asp Gly Lys Asp Arg Asp Leu His Val 

485 490 495 

age ate aag aac gee ttc egg ctg cac cgt ggc gee aca ggg gac age 1536 
Ser Me Lys Asn Ala Phe Arg Leu His Arg Gly Ala Thr Gly Asp Ser 

500 505 510 

cac ctg ctg tgc acc agg aag ccc gag cag aag cag cgc tgg etc aag 1584 
His Leu Leu Cys Thr Arg Lys Pro Glu Gin Lys Gin Arg Trp Leu Lys 

515 520 525 

gee ttt gee agg gag agg gag cag gtg cag ctg gac cag gag aca ggc 1632 
Ala Phe Ala Arg Glu Arg Glu Gin Val Gin Leu Asp Gin Glu Thr Gly 

530 535 540 

ttc tec ate act gaa ctg cag agg aag cag gee atg ctg aat gee age 1680 
Phe Ser Me Thr Glu Leu Gin Arg Lys Gin Ala Met Leu Asn Ala Ser 
545 550 555 560 

aag cag cag gtc aca ggg aag ccc aaa get gtt ggc egg ccc tgc tac 1728 
Lys Gin Gin Val Thr Gly Lys Pro Lys Ala Val Gly Arg Pro Cys Tyr 

565 570 575 

ctg acg cgc cag aag cac cca gee ctg ccc age aac egg ccc cag cag 1776 
Leu Thr Arg Gin Lys His Pro Ala Leu Pro Ser Asn Arg Pro Gin Gin 

580 585 590 

cag gtc ctg gtg ctg gcg gag ccc agg cgc aag cca tct acc ttc tgg 1824 
Gin Val Leu Val Leu Ala Glu Pro Arg Arg Lys Pro Ser Thr Phe Trp 
595 600 605 



cac age ate age egg ctg gca ccc 
His Ser Me Ser Arg Leu Ala Pro 
610 615 

KM 1 G>¥&>£~7 S J SlIE^Jo S H 3 hV D 

h << yitm^x^. p h -r >\zx^fr~DT&v 



cgc aag tga 1860 
Arg Lys * 
620 

(B)MU, Dbl77i «J-©W7 7 
5 »J— * >/\— ; KIAA0424, Dbk Tiam 
- 1 % V a v. p1 15-RhoGEF, C D C 2 4 
.fetfSosUrotkgo DH K/-f >©«01£I4M1(D 
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lt(6lc6lt*H-tt/ttHtta>ll*i: LTtHtLfc. 
(C) DH hV-f >0)75y KS^lSo Ml. K I A A 
0424. Db Mi a m- 1 . V a v . p 1 1 5 — 
RhoGEF. CDC24tJj:tfSos10DHh7^ 

X^^to (D) PH K>-f >©7 5/BEM«. M 
ijXpleckstrin) CffSt^PH hV >T > 

A3. 1 (+) Jh7^^i^hLf:COS-7SBflS 

KB. U->3~9l*^fliE&LfcCOS-7|fflBST?<D 

->3HI*M1 cDNASffl^t:^^- l"— 
>5l*3>hP-M^*- U->6<t8l*HA-£ 

~*<£fflLfco U->1. 3. 51*. 

e p. +) jn^fcesn?**. 

4.f*£aAPCSii*T% Is-^StiklfeitfaP-JlT- 

&st»s»jiB-r*as"c?flftiRLT (pep. +) 

[04] SrS^SMM 1 <h A PCiI£T£$) 



[06] Sr&^aflM 1 ©«»«G»aK3^60)G 

TSGgeMR a c 1 \ZH+Z#m. SBIig^TSG 
16lRh o AlC^-r^f^fflS^t'o o 

IGISSR a c BBtt«»fiGl 
SSR h o A|C»T4ftffl**"f 
[18] *r««6*M10>GEFJStt#* APC-7 

[@9] «a«a»Mi tAPcae^fttjft^ * 

#ttf5c:££^BIffi"ea&6. a. bliHA- 
20 * ytWLfcM 1 8fiI**«*tfcB-iS, c. 
dttHA->^«LfcMlM«fcMyc-ji« 
SILfcAPC-a rm£*B**«*1£fcH— IMS. 
eliHA->M»LfcM1ANB (75/1127 
-6 19) S*a*tfcIB, fttMyc-^« 
LfcAPC-a rmS»Sl*14-fclilfit?ft*. *fc* 
a. b(*tntHAfi»:tftAPCta*-C~S^feL. c. 
d(itSHAta(*i:BtMy cft<*-(?-S^feL. ettStH 
AjStttf. f fiStMy ctaftt^ai^LfctCD-efe^o b 
4><D*ffl5II±* APClS1^^7X^-(Df4^L 
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LEHQADFQI YSEYCNNHPNACVEI»S RLTKLSKYVYTFEAC3<I»I^iKMID I 
STJDSFI^TFVOKICKYPLQI^ 

LTNERKRRI'T™* 1 ™^ AffWOSS IEDWEGED LLVF^SEU YS GEIiTKVTQP 
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DRDLHVS IKNAFI^HRGATGD SHIJ,CTRKPEOKORWI^AFAR^^VQL 

DQETGFSITELQRKQAMLNASKQQVTGKPKAVGRPCYLTRQKHPALPSN 
RPQQQVLVLAEPRRKPSTFWHSISRLAPFRK* 
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[02] 



m3i 



tftHAtfvtt 



r 



ir 



pep. - + 
210 — 

120 
80 — 



+ 



123456789 



COS-7 



APC 
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Ml 



1 



i 
s 



! 

u 

•ft 
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P-cat ^ — * 



pep. 




* 28-262 
1-437 
38-310 
38-180 
73-362 
127-262 
73-310 
73-180 
73-126 
127-180 
181-263 
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J 

o 

V 



RhoA 



Racl 



CDC42 
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(5D int. ci. 7 mm^ 

A 6 1 K 45/00 
48/00 



F I 
A 6 1 K 
A6 1 P 



48/00 
35/00 



f-?3-r (##) 
4 CO 8 4 
4C0 8 5 
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A 6 1 P 35/00 
C0 7K 14/47 
16/18 

C 1 2N 1/15 



1/19 
1/21 
5/10 



C0 7K 14/47 
16/18 

C 1 2 N 1/15 
1/19 
1/21 



4C0 8 6 



4H04 5 



C 1 2 P 21/02 
C 1 2Q 1/68 
G 0 1 N 33/15 
33/50 



C 1 2 P 21/02 
C12Q 1/68 
G 0 1 N 33/15 



A 



C 



Z 



33/50 



T 



Z 



33/574 



A 



33/574 

// C 1 2 P 21/08 



C 1 2 P 21/08 
A 6 1 K 37/02 
C 1 2 N 5/00 



A 



F*-A(#%) 2G045 AA26 AA34 AA35 CB02 DAI 2 



DAI 3 DA14 DA36 FB02 FB03 
4B024 AA01 BA44 BA80 CA04 DA12 
6A11 HA01 

4B063 0A01 0A19 0002 0043 Q046 20 
0058 0R32 0R40 QR72 0S25 
0S33 

4B064 AG01 CA06 CA19 CA20 CC24 
DA01 DA14 

4B065 AA72X AA93Y AB01 BA02 
CA24 CA25 CA44 CA46 

4C084 AA02 AA06 AA07 AA13 AA24 
BA01 BA08 BA22 CA27 CA53 
DA39 DC50 MA01 NA14 ZB262 
2C782 30 

40085 AA13 AA14 AA17 AA19 BB01 
BB11 CC22 EE01 

40086 AA01 AA02 EA16 MA04 NA14 
ZB26 

4H045 AA10 AA11 BA10 CA40 DA86 
EA50 FA74 
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(22) Date of filing : 20.08.1999 (72)lnventor : AKIYAMA TORU 

KAWASAKI YOSHIHIRO 



(54) COLON CARCINOMA SUPPRESSOR GENE-RELATED PROTEIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
which has a specific amino acid sequence, has an ability 

of binding an armadillo repeat site of a gene product of a *j ** »* «»» ' ? * *■ w to * t 
colon carcinoma suppressor gene, can control the colon &r ch *i« *u ua <u> ** m utat 

» n w 

carcinoma, and is useful for treating and diagnosing the u* :« m nr m m u? m» ^nr^cir 

colon tumor and so on. 4C ; 

SOLUTION: This is a new colon carcinoma suppressor j 

gene-related protein which is a polypeptide selected ^ 1,1 Af * J L ** Bl » *" ^ ■ ,n ?er *■ ** Mn G,n 

from a group comprising a polypeptide having the amino «- T > i« T *i cm r> ?-u &r m a< 

liSO $81 Uu 

acid sequence shown by the formula, polypeptides 3u 5?f He 5*t Aw t« Ala h'v fte Au >4 • 

^ 

containing the amino acid sequence shown by the 
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formula, polypeptides havii^f homology of about 70% or more to ^polypeptide having the 
amino acid sequence shown by the formula and an ability of binding a polypeptide encoded 
by the armadillo repeat site of a gene product of a colon carcinoma suppressor gene 
(Adenomatous Polyposis Coli, APC), and the like, allows the control of APC, and is useful for 
treating and/or diagnosing the colon carcinoma and so on. This protein is obtained by 
identifying cDNA of a protein binding an APC gene product from a fetal brain cDNA library for 
expression. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Polypeptide chosen from the following group; 

** The polypeptide shown in the array number 1 of an array table according to the amino acid sequence of a 
publication, ** The polypeptide containing the amino acid sequence of the polypeptide of the aforementioned **, It has 
the homology on about 70% of amino acid sequence at least with the polypeptide of the aforementioned **. ** And the 
armadillo repeat part of the gene product of the antioncogene (Adenomatous Polyposis Coli:APC) of colon cancer In 
the amino acid sequence of the polypeptide which has a binding affinity to the polypeptide which carries out a code, 
and the polypeptide of the ** aforementioned ** to ** 1 thru/or the deletion of some amino acid, The polypeptide 
which has variation or induced mutation, such as a permutation and addition, and has a binding affinity to the armadillo 
repeat part of an APC gene product. 

[Claim 2] The polypeptide which has at least five amino acid sequences of the amino acid sequence of a publication for 
the array number 1 of an array table, and has a binding affinity to the armadillo repeat part of an APC gene product. 
[Claim 3] The polynucleotide which carries out the code of the polypeptide according to claim 1 or 2, or its 
complementary strand. 

[Claim 4] The polynucleotide which carries out hybridization to a polynucleotide or its complementary strand 
according to claim 3 under stringent conditions. 

[Claim 5] The polynucleotide in which it is the polynucleotide shown in the array number 2 of an array table according 
to at least 1 5 continuous base sequences among the polynucleotide of a publication, or the base sequence of the 
complementary strand, and the polypeptide discovered by the imprint of this polynucleotide has a binding affinity to 
the armadillo repeat part of an APC gene product. 

[Claim 6] The recombination vector which contains the polynucleotide of a publication in any 1 term of claims 3-5. 
[Claim 7] The transformant by which the transformation was carried out by the recombination vector of claim 6. 
[Claim 8] The manufacture approach including the process which cultivates the transformant of claim 7 of a 
polypeptide according to claim 1 or 2. 

[Claim 9] The antibody which recognizes immunologically a polypeptide according to claim 1 or 2. 
[Claim 10] The screening approach which is the screening approach of the compound which checks or reinforces the 
affinity over the armadillo repeat part of an APC gene product of a polypeptide according to claim 1, and is 
characterized by using any one at least among a polypeptide according to claim 1 or 2 and an antibody according to 
claim 9. 

[Claim 11] The screening approach which is the screening approach of the compound which interacts with the 
polynucleotide of a publication to claim 3 or 4, and checks or reinforces the manifestation of this polynucleotide to it, 
and is characterized by using any one for any 1 term of claims 3-5 at least among the polynucleotide of a publication, a 
vector according to claim 6, a transformant according to claim 7, and an antibody according to claim 9. 
[Claim 12] The screening approach which is the screening approach of the compound which checks or reinforces the 
GEF (guanine-nucleotide exchange factor: Guanine nucleotide ExchangeFactor) activity of a polypeptide according to 
claim 1, and is characterized by using any one at least among a polypeptide according to claim 1 or 2 and an antibody 
according to claim 9. 

[Claim 13] The compound screened by any 1 term of claims 10-12 by the screening approach of a publication. 
[Claim 14] The compound which checks or reinforces the affinity over the armadillo repeat part of an APC gene 
product of a polypeptide according to claim 1 . 

[Claim 15] The compound which interacts with the polynucleotide of a publication in any I term of claims 3-5, and 
checks or reinforces the manifestation of this polynucleotide in it. 

[Claim 16] The compound which checks or reinforces the GEF activity of a polypeptide according to claim 1 . 
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[Claim 17] The physic constituent which is characterized by containing any one at least among the compounds of a 
publication in any 1 term of a polyp^fcp according to claim 1 or 2, a polynucle^jte given in any 1 term of claims 3- 
5, a vector according to claim 6, a tr^Rirmant according to claim 7, an antibodj^^ording to claim 9, or claims 13-16 
and which is used for the therapy of a large intestine neoplasm. 

[Claim 18] The polynucleotide which is the manifestation of the polypeptide of claim 1, or the diagnostic means of the 
illness relevant to activity, and is carrying out the code of the (a) this polypeptide in a sample, and/or a diagnostic 
means including analyzing (b) this polypeptide as a marker. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new protein (Ml is called hereafter) and the new 
polypeptide which have a binding affinity to the polypeptide in which the antioncogene (Adenomatous 
Polyposis Coli:APC) which participates in colon cancer carries out a code, especially a binding affinity 
to the armadillo repeat part of an APC gene product. The polypeptide which has all or a part of amino 
acid sequences of the new protein Ml in more detail, The recombination vector containing the 
polynucleotide which carries out the code of this polypeptide, and this polynucleotide, The manufacture 
approach of of the peptide or polypeptide using the transformant and this transformant by which the 
transformation was carried out by this recombination vector, The antibody to this peptide or a 
polypeptide, the screening approach of a compound of having used these, It is related to the activity 
inhibition compound which acts on the screened this compound, this polypeptide, or this polynucleotide 
or an activity activation compound, the physic constituent related to these, and the illness diagnostic 
means related to these. 
[0002] 

[Description of the Prior Art] Antioncogene APC is isolated as a gene of cause of the familial adenoma 
nature polyposis (familial adenomatous polyposis:FAP), and the abnormalities of this APC are reported 
according to 70 - 80% of the colon cancer of sporadicness. An APC gene product is huge protein of 
300kDa(s) which consists of 2,843 amino acid (170 Cell, 87:159- 1996). The interaction with various 
protein is known and an APC gene product has beta-KATENIN in one of them. beta-KATENIN is 
functioning also as one of the important components of the Wnt/Wingless signal transfer path which 
bears an important role in a generating process or tumorigenesis at the same time it combines with the 
cytoplasm side domain of cadherin and it plays a role in cell adhesion (642 Nature, 382:638- 1996). (399 
Cell, 86:391- 1996) beta-KATENIN is a kind of oncogene product, and it is thought that the APC gene 
product demonstrates the cancer control function by controlling the function of beta-KATENIN (1792 
Science, 275:1790- 1997). (1787 Science, 275:1784- 1997) (1790 Science, 275:1787- 1997) In addition, 
as for the APC gene product, the interaction with GSK-3b, Axin, or KONDA cutin / Axil is known (403 
Genes Cells, 6:395- 1998). (599 Science, 280:596- 1998) (581 Current Biology, 8:573- 1998) (10826 J. 
Biol.Chem., 273:10823- 1998) Moreover, the interaction the APC gene product minded the C terminal 
of EB1 and hDLG is also reported (1023 Science, 272:1020- 1996). Furthermore, it is also known that 
the armadillo repeat domain which plays a role of the interaction between protein exists in an APC gene 
product. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is 
finding out the new matter which participates in the APC gene which is an antioncogene of the colon 
cancer which bears an interaction with matter various as mentioned above, and is using this new matter 
as a means aiming at control of cancer. The technical problem of this invention is offering the new 
matter (Ml) with a binding affinity with an APC gene product, especially a binding affinity with the 



armadillo repeat domain of th^^C gene product origin, and, more speci^^y, is offering the 
polypeptide of the useful new matter (Ml) origin in connection with it. Moreover, another technical 
problem of this invention is offering the polynucleotide which carries out the code of the polypeptide of 
the Ml origin, and offering the manufacturing method of the polypeptide of the Ml origin by the gene 
engineering technique. Technical problem that this invention is still more nearly another is offering the 
antibody to the polypeptide of the Ml origin. The technical problem of other this inventions is screening 
the inhibitor, antagonist, and activator of the operation which M'sl has using the above-mentioned thing, 
and is offering the screened compound, and is offering the physic constituent and diagnostic means used 
for the large intestine neoplasm using these. 
[0004] 

[Means for Solution] For technical-problem solution, this invention person identified cDNA of the new 
protein Ml combined with the armadillo repeat domain (arm may be called hereafter) of an APC gene 
product using 2 hybrid screening procedure from the Homo sapiens embryo brain cDNA library, 
determined the amino acid sequence in which cDNA of the base sequence and this new protein Ml 
carries out a code, and completed this invention. 

[0005] Namely, the polypeptide this invention is indicated to be to the array number 1 of the 
polypeptide;** array table chosen from the following group according to the amino acid sequence of a 
publication, ** The polypeptide containing the amino acid sequence of the polypeptide of the 
aforementioned **, It has the homology on about 70% of amino acid sequence at least with the 
polypeptide of the aforementioned **. ** And the armadillo repeat part of the gene product of the 
anti oncogene (Adenomatous Polyposis Coli:APC) of colon cancer In the amino acid sequence of the 
polypeptide which has a binding affinity to the polypeptide which carries out a code, and the 
polypeptide of the ** aforementioned ** to ** 1 thru/or the deletion of some amino acid, The 
polypeptide which has variation or induced mutation, such as a permutation and addition, and has a 
binding affinity to the armadillo repeat part of an APC gene product; It has at least five amino acid 
sequences of the amino acid sequence of a publication for the array number 1 of an array table. To and 
the armadillo repeat part of an APC gene product The receiving binding affinity The polypeptide which 
it has; the polypeptide of this invention The polynucleotide which carries out a code Or the 
complementary strand; The polynucleotide of this invention Or the polynucleotide which carries out 
hybridization to the complementary strand under stringent conditions; It is the polynucleotide shown 
according to at least 15 continuous base sequences among the polynucleotide of this invention, or the 
base sequence of the complementary strand. The polypeptide discovered by the imprint of this 
polynucleotide has a binding affinity to the armadillo repeat part of an APC gene product, 
polynucleotide; - recombination vector; containing the polynucleotide of this invention ~ the process 
which cultivates the transformant of transformant; this invention by which the transformation was 
carried out by the recombination vector of this invention is included — The manufacture approach of the 
polypeptide of this invention; It is the screening approach of the compound which checks or reinforces 
the affinity over the armadillo repeat part of the APC gene product of the polypeptide of this invention. 
The screening approach characterized by using any one at least among the polypeptide of this invention, 
and the antibody of this invention; It is the screening approach of the compound which interacts with the 
polynucleotide of this invention, and checks or reinforces the manifestation of this polynucleotide. The 
polynucleotide of this invention, the vector of this invention, the transformant of this invention, Among 
the antibodies of this invention, at least any one The screening approach characterized by using; It is the 
screening approach of the compound which checks or reinforces the GEF (guanine-nucleotide exchange 
factor: Guanine nucleotide Exchange Factor) activity of the polypeptide of this invention. The 
polypeptide of this invention, Among the antibodies of this invention, at least any one Using It interacts 
with the polynucleotide of compound; this invention which checks or reinforces the affinity over the 
armadillo repeat part of the APC gene product of the polypeptide of compound; this invention screened 
by the screening approach of this invention, screening approach; by which it is characterized - The 
compound which checks or reinforces the GEF activity of the polypeptide of compound; this invention 
which checks or reinforces the manifestation of this polynucleotide; The polypeptide of this invention, 



The polynucleotide of this inv^^n, the vector of this invention, the tran^^^iant of this invention, The 
physic constituent used for the therapy of the large intestine neoplasm characterized by containing any 
one at least among the antibody of this invention, or the compound of this invention; They are the 
manifestation of the polypeptide of this invention, or the diagnostic means of the illness relevant to 
activity. The polynucleotide which is carrying out the code of the (a) this polypeptide in a sample, 
and/or a diagnostic means including analyzing (b) this polypeptide as a marker are offered. 
[0006] 

[Embodiment of the Invention] (New Ml) The cDNA is acquired as matter to which the polynucleotide 
which carries out the code of the new protein Ml offered in this invention uses the armadillo repeat 
domain of an APC gene product for, and has a new amino acid sequence by 2 hybrid screening 
procedure from a human embryo brain cDNA library. cDNA of the new protein Ml of this invention 
carried out the code of the protein which consists of 619 amino acid, and had domain structure similar to 
a known Dbl family (it is one of the GDP dissociation promotion protein which acts on a low-molecular- 
weight G protein Rho family) (222 Current Opinion in CellBiology, 8:216- 1996). When the gene 
database (The National Center for Biotechnology Information) was searched, it became clear that cDNA 
of the new protein Ml of this invention had the known matter KIAA0424 and about 73% of homology 
who are one of the Dbl families. KIAA0424 - the new protein Ml of this invention — this — it has the 
biggest difference at the point lacked in the N terminal region of Ml . Both are the same in the point 
which supports a Dbl homologous (DH) domain, a PUREKKUSUTORIN (Preckstrin) homologous (PH) 
domain, and Src homologous 3 (SH3) domain, moreover, organization distribution research of the new 
protein Ml using a mouse ~ setting - this - it checked that mRNA of Ml was discovered with a high 
level in the brain, and had discovered other organs by the low. 

[0007] The antibody produced using the peptide fragment (amino acid 73-126 of an array table and the 
array number 1) of the new protein Ml showed strong reactivity to the new protein Ml obtained as a 
fusion protein with a glutathione-S-transferase (GST). Moreover, the new matter Ml which exists in a 
brain checked that it was the protein of about 85 kDa(s) by the system of measurement using an antigen- 
antibody reaction using the produced this antibody. 

[0008] Moreover, it sets to the experiment for checking the direct interaction of the new protein Ml and 
an APC gene product. Although the armadillo repeat domain (APC-arm) of the APC gene product 
acquired as a fusion protein with a glutathione-S-transferase (GST) interacted with GST fusion Ml 
fragment (GST-M1-M) With a GST independent, although it did not react but Ml-M reacted with GST- 
APC-arm similarly, it checked not reacting with the armadillo repeat domain of GST fusion beta- 
KATENIN, or a GST independent. That is, it is presumed that the new protein Ml is combined through 
the armadillo repeat domain of an APC gene product and this APC gene product. Moreover, it became 
clear by carrying out immunoprecipitation of the melt (ly sate) of a rat embryo brain by the anti-APC 
antibody, and subsequently carrying out an immuno blot by anti-Mi antibody that Ml of this invention 
acted to an APC gene product as Mr. [ coprecipitation ] In this reaction, when anti-Mi antibody was 
pretreated in Ml fragment holding antigenic, the coprecipitation of Ml and an APC gene product was 
checked. That is, Ml and an APC gene product are considered to have joined together in the living 
body. Moreover, when the bonding site of Ml and an APC gene product was checked using 2 hybrid 
methods, it was presumed that a bonding site exists in the field shown from the amino acid 73-126 of 
Ml at least. This means that a binding site with the armadillo repeat domain of an APC gene product 
exists in the upstream region of SH3 domain of Ml. Since KIAA0424 does not have such a field, it does 
not have reactivity with an APC gene product. 

[0009] Furthermore, it checked that the new protein Ml had specific GEF activity in Rac which is one 
of the Rho families as the operation. That is, it combines with Rac, and the new protein Ml promotes 
GDP/GTP exchange reaction, activates Rac, and acts on NFkappaB, c-jun, SRE, etc. which are located 
in the lower stream of a river of cell signal transduction where Rac involves. Moreover, the RAFFU ring 
of lame RIPODIA (lobopodium) of a cell or a cell membrane which is the physiological function of Rac 
may be guided, and the intervention to cell adhesion is presumed. 

[0010] about the intracellular localization of an APC gene product, in case a cell moves to a large 



intestine villus tip from KUR^^TO, piling up at least the microtubule pc^^f the cell which moves is 
reported - **** (179 J. Cell Biol., 134:165- 1996) - it found out also accumulating the new protein Ml 
of this invention on the same part. From this, the new protein Ml of this invention may have grasped the 
key of the cell migration control in a large intestine villus. 

[001 1] (Polypeptide) The new protein Ml of this invention is a polypeptide which consists of an amino 
acid sequence shown in the array number 1 of an array table. Furthermore, the polypeptide of this 
invention is chosen from the polypeptide which has the partial array of the polypeptide shown in the 
array number 1 of this array table. The polypeptide chosen has more preferably the homology who 
surpasses about 90% still more preferably about 80% or more about 70% or more as preferably as the 
polypeptide shown in the array number 1 of an array table. Selection of a polypeptide with this 
homology can be performed by making affinity with the armadillo repeat domain of for example, an 
APC gene product into an index. 

[0012] the technique of determining the homology of an amino acid sequence — the very thing — it is 
well-known, for example, the approach of determining an amino acid sequence directly, the method of 
presuming the amino acid sequence by which a code is carried out to this after determining the base 
sequence of the polynucleotide presumed, etc. can be used. 

[0013] The polypeptide of this invention can use the amino acid sequence chosen from the polypeptide 
which has the partial array of the polypeptide which consists of an amino acid sequence shown in the 
array number 1 of an array table as a reagent, the standard substance, and immunogen. As the smallest 
unit, at least preferably, it consists of an amino acid sequence which consists of about 1 1-15 or more 
amino acid at least still more preferably, and about five or more polypeptides [ about 8-10 or more ] 
which can be screened immunologically are set as the object of this invention at least. 
[0014] Furthermore, the polypeptide which consists of an amino acid sequence which has variation or 
induced mutation, such as 1 thru/or deletion, a permutation, addition of some amino acid, can also be 
offered by making affinity with the armadillo repeat domain of an APC gene product into an index 
based on the polypeptide specified in this way. the means of deletion, a permutation and addition, or 
insertion - the very thing — it is well-known, for example, the technique (219:666 Science, 1983) of 
Ulmer can be used. Furthermore, these peptides that can be used are changeable to extent without 
remarkable modification of functions, such as embellishing the configuration amino group or carboxyl 
group etc. 

[0015] The polypeptides of this invention are these very thing, and can be used for the physic 
constituent for adjusting the function of the new protein Ml. Moreover, the polypeptide of this invention 
can be used for the screening for obtaining the compound which can adjust the function of the new 
protein Ml, for example, an inhibitor, an antagonist, an activator, etc., and acquisition of the antibody to 
the new protein Ml. Furthermore, the polypeptide of this invention is usable also as a reagent and a 
reference standard. 

[0016] (Polynucleotide) The polynucleotide in which the peptide which has at least 15 continuous base 
sequences, and carries out a code has a binding affinity with the arm domain of an APC gene product is 
meant among the complementary strand to the polynucleotide and this polynucleotide of the array 
number 2 of an array table to which the polynucleotide of this invention and its complementary strand 
carry out the code of the amino acid sequence given in the array number 1 of an array table, these 
polynucleotides and the polynucleotides which carry out hybridization under stringent conditions, and 
these polynucleotides. If DNA is taken for the example of representation as a polynucleotide, M DNA 
hybridized under stringent conditions to DNA" can be obtained by the approach of a publication to 
above-mentioned Moleculer Cloning. In the inside of the solution of O.lxSSC and 0.5%SDS after 
warming at 42 degrees C here in the solution of for example, 6xSSC, 0.5%SDS, and 50% formamide, 
saying "high BURITAIZU is carried out under stringent conditions" It means that the signal of 
electropositive high BURITAIZU is still observed also on the conditions washed at 68 degrees C. 
[0017] The polynucleotide of this invention means the homologous chain and complementary strand 
which carry out the code of the amino acid sequence of a publication to the array number 1 of an array 
table and which are chosen from the information on the polynucleotide of the array number 2 of an array 



table, and means the polynucl^mde array which consists of about 15-20 J^Pbre arrays at least and this 
complementary strand corresponding to a field of the specified nucleotide sequence. Manifestation 
protein can be simply checked using this protein manifestation system with the well-known decision of a 
useful polynucleotide array, for example, an acellular protein manifestation system, and it can carry out 
by making that bioactive, especially affinity with the armadillo repeat domain of an APC gene product 
into an index, and sorting out them. As an acellular protein manifestation system, the technique of the 
ribosome system of the origins, such as a germ and rabbit reticulocyte, can be used, for example (161 
160- Nature, 179, 1957). 

[0018] Each of these polynucleotides can provide manufacture of the new protein Ml of this invention, 
and the polypeptide of this invention with useful gene information, and it can be used for them as the 
probe or primer for nucleic acids, such as a gene which carries out the code of these, or mRNA 
detection, or antisense oligomer for adjusting gene expression. For example, when using the 
polynucleotide of this invention as antisense, the manifestation of Ml is specifically checked by using 
the nucleotide sequence of a field peculiar to other known protein Ml , for example, new protein other 
than a consensus sequence field with the KIAA0424 grade which is one of the Dbl families. 
Furthermore, the polynucleotide of this invention can be used also as the reagent and a reference 
standard about a nucleic acid. 

[0019] (Transformant) except for the above acellular protein manifestation systems — the very thing, 
such as Escherichia coli, yeast, a Bacillus subtilis, an insect cell, and an animal cell, — the polypeptide 
which consists of new protein Ml which consists of this invention, and its origin object with the gene 
modification technology using a well-known host can be offered. In the example of this invention, 
although COS-7 cell was used, of course, it is not limited to this. 

[0020] a transformation - the very thing — a well-known means can be applied, for example, a host's 
transformation is performed as replicon using a plasmid, a chromosome, a virus, etc. Although the 
method of integrating into a chromosome will be raised as a more desirable system if the stability of a 
gene is taken into consideration, the autonomous replication system using an extranuclear gene is used 
simple. A vector is chosen by host's class and uses as a component the gene sequence which supported 
the information about the gene sequence, the duplicate, and control for the purpose of a manifestation, a 
component — a host — a prokaryotic cell or an eukaryotic cell — choosing — about a promotor and a 
ribosome bond part — a terminator, a signal sequence, an enhancer, etc. — the very thing ~ it is 
combined and used by the well-known approach. 

[0021] a transformant — the very thing — it can use for manufacture of the polypeptide of this invention 
by choosing and cultivating the optimal conditions for each well-known host's culture condition. 
Although the bioactive of the polypeptide which consists of new protein Ml by which manifestation 
production is carried out, and its origin object, especially affinity with the armadillo repeat domain of an 
APC gene product may be made into an index and culture may perform them, it makes an index the 
amount of transformants in a culture medium, and subculture or a batch performs it. 
[0022] (Recovery of the new protein Ml and its origin object) Recovery of the polypeptide which 
consists of the new protein Ml and its origin object from a culture medium makes an index affinity with 
the armadillo repeat domain of an APC gene product, combines molecular sieving, an ion column 
chromatography, an affinity chromatography, etc., or can carry out purification recovery also with 
fractionation means based on a solubility difference, such as an ammonium sulfate and alcohol. More 
preferably, based on the information on an amino acid sequence, the antibody to this amino acid 
sequence is created, and the approach of carrying out adsorption recovery specifically by the polyclonal 
antibody or the monoclonal antibody is used. 

[0023] (Antibody) An antibody sorts out and creates the antigenic determinant of the polypeptide which 
consists of the new protein Ml and its origin object of this invention. At least five antigenic 
determinants consist of at least 8-10 amino acid more preferably. This amino acid sequence does not 
necessarily need to be the array number 1 and homologous of an array table, and if an exposed part is 
only discontinuity, it is [ that what is necessary is just an exposed part to the exterior on a proteinic 
spacial configuration ] effective [ an amino acid sequence ] that it is also an amino acid sequence 



continuous about this expose^ft. In the example, the fragment of the pl^Pt 73rd ] - the 126th place 
of an amino acid sequence was used as immunogen. An antibody is not limited especially as long as the 
polypeptide which consists of new protein Ml and its origin object immunologically is recognized. A 
well-known antigen antibody ligation reaction determines the existence of this recognition. 
[0024] In order to produce an antibody, the polypeptide which consists of the new protein Ml and its 
origin object of this invention is combined with independent or support under existence of an adjuvant 
or nonexistence, and immunity induction of a humoral response, a cellularity response, etc. is performed 
to an animal. Support is not limited especially if self does not cause adverse reaction to a host, for 
example, a cellulose, a polymerized amino acid, albumin, etc. are illustrated. As an animal which carries 
out immunity, a mouse, a rat, a rabbit, a goat, a horse, etc. are used suitably, a polyclonal antibody -- the 
very thing — it acquires by the antibody collecting method from a well-known blood serum. As a 
desirable means, it is the immunity affinity chromatography method. In the example, the affinity 
chromatography which combined GST-MI refined anti-Mi antibody. 

[0025] the animal to which the above-mentioned immunity means was given in order to produce a 
monoclonal antibody to an antibody forming cell - collecting - the very thing - it is carried out by 
introducing the transformation means to a well-known permanent clonogen. 
[0026] A polyclonal antibody or a monoclonal antibody combines with the new protein Ml which 
consists of direct this invention, is controllable in the activity and can control the interaction system of 
an APC gene product and the new protein Ml easily. Therefore, it is useful because of the therapy and 
prevention of the disease to which an APC gene product and the new protein Ml relate. 
[0027] The polypeptide which consists of new protein Ml prepared in this way and its origin object, 
(Screening) The cell to which the transformation of these was carried out based on the information on 
the polynucleotide which carries out a code and its complementary strand, these amino acid sequences, 
and a base sequence, The antibody which recognizes immunologically the polypeptide which becomes a 
list from the new protein Ml and its origin object Independent or the affinity of the polypeptide and 
APC gene product which consist of new protein Ml and its origin object by combining two or more 
means, A means effective in screening of the inhibitor or activator to the manifestation of functions, 
such as the GEF activity of the new protein Ml, or the new protein Ml is offered. By namely, the thing 
of the polypeptide of this invention, and the antibody of this invention for which any one is used at least 
The screening approach for obtaining the compound which checks or reinforces the affinity of the 
polypeptide of this invention and an APC gene product The polynucleotide of this invention, the vector 
of this invention, the transformant of this invention, The screening approach of the compound which 
interacts with the polynucleotide of this invention, and checks or reinforces the manifestation of this 
polynucleotide by the thing of the antibody of this invention for which any one is used at least The 
screening approach of the compound which checks or reinforces functions, such as the GEF activity of 
the polypeptide of this invention, can be offered by the thing of the polypeptide of this invention, and 
the antibody of this invention for which any one is used at least, for example, sorting of the antagonist 
by the drug design based on the spacial configuration of a polypeptide, sorting of the manifestation 
regulator in the gene level using a protein manifestation system, sorting using an antibody of the 
antibody recognition matter, etc. — the very thing — in a well-known drugs screening system, it is 
available. 

[0028] (A compound, physic constituent) The compound obtained by the above-mentioned screening 
approach is available as candidate compounds, such as the inhibitor and antagonist which adjust 
functions, such as an interaction of the polypeptide and APC gene product which consist of new protein 
Ml and its origin object, or the GEF activity of the new protein Ml, and an activator. Moreover, it is 
available also as candidate compounds, such as the inhibitor and antagonist to the manifestation of the 
polypeptide which consists of the new protein Ml and its origin object in gene level, and an activator. 
As candidate compounds, such as the above-mentioned inhibitor, an antagonist, and an activator, 
protein, a polypeptide, the polypeptide that does not have antigenic, a low molecular weight compound, 
etc. are mentioned, and it is a low molecular weight compound preferably. 

[0029] The candidate compound sorted out in this way can be prepared as a physic constituent used for 



the therapy of a large intestin^^plasm by sorting out in consideration o^^ balance of biological 
usefulness and toxicity. Moreover, these very thing can use the antibody which recognizes 
immunologically the polypeptide which becomes a vector list including the polypeptide which consists 
of new protein Ml which consists of this invention, and its origin object, the polynucleotide which 
carries out the code of these and its complementary strand, and these base sequences from the new 
protein Ml and its origin object as a physic means used for the therapy of the large intestine neoplasm 
which has functions, such as inhibition, antagonism, activation, etc. to the interaction of the new protein 
Ml and an APC gene product Here, specifically with a large intestine neoplasm, the familial adenoma 
nature polyposis (FAP) and colon cancer are mentioned including a benign tumor and a malignant 
tumor, in addition - if in charge of pharmaceutical preparation-ization - the very thing - a well-known 
polypeptide, protein, a polynucleotide, an antibody, etc. should just introduce the pharmaceutical 
preparation-ized means according to each set elephant. 

[0030] The polypeptide which consists of new protein Ml which consists of this invention, and its origin 
object, In a vector list including the polynucleotide which carries out the code of these and its 
complementary strand, and these base sequences The antibody which recognizes immunologically the 
polypeptide which consists of new protein Ml and its origin object It can be used as diagnostic means, 
such as a disease relevant to the manifestation of the disease Ml to which the manifestation of the 
polypeptide of this invention or its activity relates, for example, the new protein of this invention, or an 
interaction with an APC gene product. Especially, it is useful as diagnostic means, such as a diagnostic 
marker of a large intestine neoplasm, and/or a reagent. A diagnosis is performed determining the 
abundance of the ****ing nucleic-acid array using an interaction and reactivity with the nucleic-acid 
array which is carrying out the code of the new protein Ml, determining biodistribution about the new 
protein Ml, and/or by determining the abundance in the inside of the sample of the new protein Ml. In 
detail, the new protein Ml is authorized as a diagnostic marker, the measuring method - the very thing - 
- what is necessary is just to use a well-known antigen-antibody reaction system, an enzyme reaction 
system, the PGR system of reaction, etc. In addition, the means said here means the approach and/or 
medium which are used for the purpose achievement. That is, for example, the approach for diagnosing, 
the reagent kit used for a diagnosis are contained in a diagnostic means. 
[0031] 

[Example] Hereafter, although this invention is concretely explained based on an example, this 
invention is not limited to the following example. 

(Cloning [ of cDNA ] ) 2 hybrid screening (two hybrid screens) (CLONTECH MATCHMAKERTM 
Two-Hybrid System) was performed for the purpose of obtaining the protein which has a binding 
affinity to the armadillo repeat domain (it may be hereafter called APC-arm for short) of an APC gene 
product. Namely, GAL4 with which the Homo sapiens APC gene product armadillo repeat domain 
(amino acid residue 446-880) was united as Bate (bait) It screened for the Homo sapiens embryo brain 
(human fetal brain) cDNA library (Clontech) using plasmid GBT9-APC containing a DNA binding 
domain. Transfection of this cDNA library and Bate was carried out to the yeast which introduced his3 
and lacZ as a reporter gene, and the electropositive clone was detected by making beta-gal assay and 
HIS auxotroph into an index. 

[0032] One electropositive clone was obtained from 1.1x107 transformants. It was a new array when 
DNA sequence determined the base sequence of the cDNA fragment which carries out the code of the 
polypeptide combined with APC-arm discovered by this clone from this obtained clone. The array of the 
downstream region of the obtained cDNA fragment is 'Marathon-ready. It acquired by the 3'RACE 
system (Clontech) using the Homo sapiens brain cDNA (Clontech). The primer used 5'- 
CGACATCTGCGAGGGCTACGTCCGG-3'. Moreover, it screened by the hybridization which used the 
digoxigenin (digoxigenin;DIG) indicator probe about the human genome library (Clontech) by using as 
a probe a part of array (an array table, base number 97-269 of the array number 2) of the cDNA 
fragment obtained above. Consequently, two clones containing the base number 1-81 of an array table 
and the array number 2 to overlap were obtained, and the array of the perfect length cDNA of the protein 
combined with target APC-arm was determined. 



[0033] (Amino acid sequence^^NA shown in the array number 2 of an table obtained by the 
above-mentioned approach had the new base sequence. Based on this cDNA, the presumed amino acid 
sequence of the new protein Ml, i.e., the array of the amino acid residue 619 shown in the array number 
1 of an array table, was acquired by the translation of the base sequence ( dra wi ng 1 A). 
[0034] (Homology with the existing protein) Using the presumed amino acid sequence of this new 
protein Ml, when homology retrieval using BLAST (The National Centerfor Biotechnology 
Information) was performed to the existing database (Genbank), KIAA0424 and 73% of homology who 
are one of the subfamily members of a Dbl family were accepted ( drawing 2 B and C). Although both 
were the same in the point of holding a Dbl homologous (Dbl homology ;DH) domain, a 
PUREKKUSUTORIN homologous (Preckstrin homology;PH) domain, and Src homologous 3 (SH3) 
domain, to KIAA0424, it became clear that the N terminal region of the new protein Ml did not exist. 
Consequently, it was checked that the protein Ml of this invention which has the amino acid sequence 
shown in the array number 1 of an array table is new protein. 

[0035] (Check of a manifestation organization) The manifestation in the human tissue of the new protein 
Ml shown below according to the presumed amino acid sequence of the array number 1 of an array 
table was checked by NOZAN blotting analysis, a variety -- human tissue — from - having obtained 
poly - (~ A — ) ~ + — RNA — a blot - having carried out — a filter — Clontech — a shrine - receiving — 
DIG - an indicator -- having carried out - M one -- cDNA -- a probe -- five -- ' - 
GACCACACTGCCATCGCTG - three -- ' - and - five - ' - TGTAGTTTACCAAGGACCG - three - ' 
« hybridization ~ having carried out . Consequently, it checked that it was discovered with a high level 
in the brain. Moreover, tissue In the analysis by blots, existence was checked also by the testis in 
addition to the brain. Furthermore, the manifestation was checked also in the cell of the kidney origin. 
[0036] (Production of an antibody) Using the peptide containing the amino acid 73-126 of Ml, by the 
well-known approach, immunity of the NZW rabbit was carried out and the antibody to Ml prepared it. 
Using the peptide containing the amino acid 1 122-1729 of an APC gene product (it may call for short 
Following APC), by the well-known approach, immunity of the NZW rabbit was carried out and the 
antibody to APC prepared it. The mouse monoclonal antibody to the N terminal region of APC was 
prepared by the well-known approach (Miyashiro et al.1995). The antibody was refined by performing 
affinity chromatography using the affinity column which combined the antigen used for immunity, 
respectively. When the joint reactivity of rabbit polyclonal anti-Mi refined antibody and the refined 
GST fusion Ml (GST-MI) was investigated, the obtained antibody showed reactivity strong against 
GST-MI. 

[0037] (Manifestation of Ml) In order to make the new protein Ml of this invention discover, cDNA of 
Ml was included in the EcoRI/NotI part of the manifestation plasmid pcDNA3.1 (+), and transfection 
was carried out to COS-7 cell. Transfection of the vector incorporating MlcDNA, a control vector, the 
vector incorporating MlcDNA which carried out the indicator with HA-tag, and the vector incorporating 
HA-tag was carried out to COS-7 cell for the manifestation check of the new protein Ml. 
Immunoprecipitation was carried out using anti-Mi antibody acquired as mentioned above and anti-HA 
antibody about the melt of each cultivated transformant, and the melt of a rat embryo brain by which 
existence of Ml is checked, fractionation was carried out by SDS-PAGE, and, subsequently the immuno 
blot was performed using anti-Mi antibody and anti-HA antibody. In COS-7 cell and rat embryo brain 
(lane 1) which carried out the transformation by the vector (lane 3) incorporating MlcDNA, and the 
vector (lanes 6 and 8) incorporating MlcDNA which carried out the indicator with HA-tag, the 
manifestation of new protein was accepted clearly and it became clear that the molecular weight was 
about 85 kDa(s) ( drawin g 2 ). moreover, anti-Mi used antibody — an antigen — beforehand - 
processing (it displaying by pep.** among drawin g 2 ) - new protein was not detected. That is, it was 
checked that the new protein Ml recognized by anti-Mi antibody had been discovered. 
[0038] (Analysis of association in in vivo of Ml and APC) About the rat embryo brain melt, 
immunoprecipitation was carried out using the rabbit polyclonal antibody to the new protein Ml and 
APC produced above, and the mouse monoclonal antibody (Transduction Laboratories) to beta- 
KATENIN, and SDS-PAGE performed the immuno blot after separating each sediment using each 



antibody ( drawing 3 ). In lan^^ 3, and 5, lanes 1 and 2 show the result ^^^splays by pep.** among 
drawing 3 ) which absorbed the result to which it is anti-Mi antibody, lanes 3 and 4 are anti-APC 
antibodies, and lanes 5 and 6 carried out immunoprecipitation of the melt of a rat embryo brain by anti- 
beta-KATENIN antibody with the antigen which corresponds each antibody beforehand, and was used. 
The new protein Ml since beta-KATENIN which the APC gene product which Ml which carried out 
immunoprecipitation by anti-Mi antibody was detected by the anti-APC antibody or anti-beta- 
KATENIN antibody, and carried out immunoprecipitation by the anti-APC antibody was detected by 
anti-Mi antibody, and carried out immunoprecipitation by anti-beta-KATENIN antibody is detected by 
anti-Mi antibody is in. It became clear to have combined with APC and beta-KATENIN also in vivo. 
[0039] (Analysis of the interaction part of Ml and APC) In order to analyze the APC joint domain of the 
new protein Ml, various deletion mutants (deletion mutant) of Ml were produced by the well-known 
approach, and two hybrid systems using yeast (yeast) investigated the joint field with APC. Specifically 
PCR was performed using the following specific primer, cloning of the deletion mutant of Ml was 
carried out to pGAD424, and fusant with a GAL4 activation domain was created. 
5 '-ATTTATTGTAGTTTACCAAGGAC-S'S'-TGCGCTGAAGCACTCTGGGAC-S 1 5'- 
GACCACACTGCCATCGCTGATG-3 f 5 , -CCTCAGCCGAACGAAGCTGGCTG-3 , 5 , -CTTGCTGC 
TCTGCGCCTCCGC- 3'5* -GTGAATCAGGACGAGCCCGCG-3'5 - 

GATGTTCCCGAAGATGGTACG-3 , 5 , -ATGCCTGATGGAGCTCTGGAC-3 , - subsequently Fusant 
with this GAL4 activation domain is set to two hybrid systems, and it is HIS3. auxotrophy and beta-gal 
The interaction was examined using reporter activity. Consequently, as shown in drawing 4 , it became 
clear that an APC binding site existed in the field of the upstream of SH3. 

[0040] (Joint analysis of Ml and Rho family low-molecular- weight G protein) The new protein Ml has 
KIAA0424 which is one of the subfamilies of a Dbl family, and high homology. A Dbl family is GDP 
dissociation promotion protein which acts on the Rho family which is one of the low-molecular-weight 
G protein. Paying attention to homology with the new protein Ml and KIAA0424, association with Rho 
family low-molecular- weight G protein (small G protein;RhoA, Racl, CDC42) was investigated for the 
functional analysis of the new protein Ml. The new protein Ml made to stick to a nickel bead Rho A, 
Racl, and GST-CDC42, E1A buffer-solution [50mM HEPES containing 0.1%NP-40, 
pH7.0,150mMNaCl, 50mM NaF, 5mM EDTA, ImMDTT, 50microg/mL phenylmethylsulphonyl 
fluoride (PMSF), lmicrog/ml It mixed at 4 degrees C in leupeptin and lmicrog [/ml ] aprotinin] for 1 
hour, and the coprecipitation Mr. object was detected by immunoblotting. As shown in drawing 5 , Dbl 
used as electropositive control combined with all the used Rho family low-molecular- weight G protein, 
but the new protein Ml did not combine CDC42, although Rho A and Racl were combined. 
[0041] (GEF activity of Ml) Next, the GEF activity of the new protein Ml was examined. The low- 
molecular- weight G protein of the [3H] GDP joint mold used in order to investigate GDP dissociation 
from low-molecular-weight G protein was obtained by incubating each low-molecular- weight G protein 
of 2pmol at 0.2microM[3H] GDP and 30 degrees C in 20 minutes and in the buffer solution for 
installation (loading buffer;20mM Tris-HCl, pH8.0, 3mM MgC12, lOmM EDTA, and ImM 
dithiothreitol). It is 375mM in order to prevent dissociation of [3H] GDP from low-molecular- weight G 
protein. In addition, this mixed liquor was immediately ice-cooled so that final concentration might 
serve as 18mM(s) in MgC12. [3H] Dissociation of GDP was performed at 25 degrees C by adding the 
non-indicators GDP, GTP, and Ml with 250 superfluous times to a reaction solution (20mM Tris-HCl, 
pH8.0, 6mM MgC12, 3.5mM EDTA, and ImM dithiothreitol) ( drawin g 6 A and B). Next, each low- 
molecular- weight G protein of 2pmol is incubated in 20 minutes and in the buffer solution for 
installation (loading buffer) at the 0.2microM non-indicator GDP and 30 degrees C in the low- 
molecular- weight G protein of the GDP joint mold used in order to investigate association of GTP to 
low-molecular- weight G protein, and it is 375mM. It obtained by adding MgC12 so that final 
concentration may serve as 18mM(s). [35S] Association to the GDP joint mold low-molecular-weight G 
protein of GTPgammaS was carried out at 25 degrees C by adding [35S] GTPgammaS of lOmicroM, 
and Ml to a reaction solution ( draw ing 7 A and B). both a dissociation test and a joint trial — setting - a 
reaction - the ice-cooled 1ml buffer solution for a halt (20mM Tris-HCl, pH8.0, 25mM MgC12, and 



100mM(s) NaCI) - in additior^F stopped. The diluted mixed solution wa^Ptered through the 
nitrocellulose filter paper, and the buffer solution for a halt washed the filter several times. The 
radioactivity caught on the filter paper was counted. Protein concentration was measured using bovine 
serum albumin (BSA) as standard protein. 

[0042] As shown in draw ing 6 , the new protein Ml acted on Racl which is the low-molecular- weight G 
protein which can be combined, and GDP dissociation from Racl was promoted, but ( drawing 6 A) 
since it did not combine with RhoA, it did not act on GDP dissociation from RhoA ( d rawing 6 B). 
moreover, it is shown in draw ing 7 — as — the new protein Ml — GTP association to Racl — having 
promoted ( drawing 7 A) GTP association to RhoA was not influenced ( drawing 7 B). That is, the 
new protein Ml of this invention acts on low-molecular- weight G protein, and has GEF activity. 
[0043] (Operation of APC over the GEF activity of Ml) Under existence of APC-arm or nonexistence, 
at 30 degrees C, the incubation of the [3H] GDP dissociation promotion ability from Racl of a joint 
mold which combined 20[3H] of nM GDP was carried out for 15 minutes, and it was measured about 
Ml of still more various concentration. APC-arm was added so that it might become 5 times from Ml 
by the excessive amount and the mole ratio. As shown in drawing 8 , the GDP dissociation promotion 
ability of Ml was reinforced by addition of APC-arm. That is, when Ml combined with APC, it was 
suggested that GDP dissociation promotion ability is reinforced. 

[0044] (Intracellular localization of Ml) Next, the intracellular localization of the new protein Ml of this 
invention was examined. First, Madin-Darby canine Dulbecco's which contains fetal calf serum (FBS) 
for a kidney (MDCK) epithelial cell stock 10% modified Eagle's It cultivated in medium (DMEM). Ml 
and Ml**NB(amino acid 127-619) cDNA of an overall length carried out sub cloning into the 
mammalian expression vector pcDNA3.1 (+) which has a CMV promotor. APC-arm which carried out 
the indicator with plasmid DNA and a pMKITNeo-Myc tag was built by inserting the DNA fragment 
which is carrying out the code of the partial array of APC (amino acid 446-880) in pMKITNeo which 
has SRalpha promotor. The manifestation plasmid transfected the MDCK cell according to the user 
manual using lipofectamine (LipofectAMINE;Life Technologies). 

[0045] The MDCK cell was fixed at 4 degrees C for 1 hour using formaldehyde 3.7% in phosphate 
buffered saline (Phosphate Buffered Saline;PBS). The fixed cell was processed with the tris buffered 
saline solution (Tris Buffered Saline;TBS) which contains a triton X-100 0.2% for 10 minutes at a room 
temperature, and was washed 3 times in TBS. After transparency-izing a cell (permeabilize), it 
incubated at the primary antibody and the room temperature 3% for 1 hour all over 1%BSA, and FBS 
and TBS which contains a triton X-100 0.2%. The primary antibody was removed and the cell was 
washed 3 times in TBS. The united primary antibody was detected using the goat second antibody 
(Cappel) which combined FITC (Fluorescein isothiocyanate) or a rhodamine. The dyed sample was 
observed under the KARUTSU ice LSM510 laser scanning microscope (Carl Zeiss LSM510Laser 
scanning microscope). 

[0046] A result is shown in drawin g 9 . The same cell which made Ml protein which carried out the 
indicator of a and the b with HA-tag among drawing 9 discover, The same cell which made both of 
APC-arm which carried out the indicator with Ml protein which carried out the indicator of c and the d 
with HA-tag, and a Myc-tag discover, The cell which made M1**NB (amino acid 127-619) which 
carried out the indicator of the e with HA-tag discover, and f are the cells which made APC-arm which 
carried out the indicator with the Myc-tag discover. Moreover, the double stain of a and the b was 
carried out by anti-HA antibody and the anti-APC antibody, the double stain of c and the d was carried 
out by anti-HA antibody and the anti-Myc antibody, e is anti-HA antibody and f was processed by the 
anti-Myc antibody. As the arrow-head head in b showed, it existed in the film which the cluster of APC 
protein is elongating and the arrow head in a-d showed, it became clear that Ml and APC lived together 
to the same part of the verge of a cell in an epithelial cell. 

[0047] (Gestalt analysis of Ml manifestation cell strain) The MDCK cell strain which discovers 
M1**NB to stability was established further, and when the effect which Ml has on the gestalt of a cell 
and a frame was investigated, the inclination which pastes up densely no M1**NB manifestation cell 
strain 5 clones, but is increased scatteringly was seen. The intervention to the cell adhesion of the new 



protein Ml was presumed. 
[0048] 

[Effect of the Invention] As explained above, Ml of this invention is new protein, and affinity with the 
armadillo repeat part of the APC gene product characterizes it, and it has GEF (guanine-nucleotide 
exchange factor: Guanine nucleotide Exchange Factor) activity. Offer of the new physic constituent and 
the medical-examination means which this property was used offers big usefulness in the medical field 
of an APC gene product-related clinical and a foundation. 
[Layout Table] 

Sequence Listing<l 10> Daiichi Pharmaceutical Co.,Ltd.<120> Colon carcinoma suppressor gene 
related protein<130> DP99-1045<160> 2<210> K21 1> 619<212> PRT<213> human<400> lMet Arg 
Pro Asp Gly Gin Gin Ala Leu Asp Ala Val Val Arg-Ser-Phe 1 5 10 15 Asp CysHis Ser Glu Ala Ala 
LeuArg Gin Arg Asn Asp Val He Tyr 20 25 30 Cys Ser Leu Pro Arg Thr Ala Gin Gly lie Val Gin Arg 
Glu Asp Gin 35 40 45 Leu Glu Val Leu Val Ser Leu Arg Glu Val Trp Gly Arg Arg Arg Gly 50 5560 
Arg Asp Gly Thr Cys Thr Gly Ala Met ProAsp Gly Ala Leu Asp Thr 65 70 75 80 Ala Val Cys Ala 
AspGlu Val Gly Ser Glu Glu Asp Leu Tyr Asp Asp 85 90 95 Leu His Ser Ser Ser His His Tyr Ser His 
Pro Gly Gly Gly Gly GlulOO 105 1 10 Gin Leu Ala He Asn Glu Leu He Ser Asp Gly Ser Val Val Cys 
Ala 1 15 120125 Glu Ala Leu Trp Asp His Val Thr Met Asp Asp Gin Glu Leu Gly Phe 130 135 140 Lys 
Ala Gly Asp Val lie Glu Val Met Asp Ala Thr Asn Arg Glu Trp 145 150 155 160 Trp Trp Gly Arg Val 
AlaAsp Gly Glu Gly Trp Phe Pro Ala Ser Phe 165 170 175 Val Arg Leu Arg Val Asn Gin Asp Glu Pro 
Ala Asp Asp Asp Ala Pro 180 185190 Leu AlaGly Asn Ser Gly Ala Glu Asp Gly Gly Ala Glu Ala Gin 
Ser 195 200 205 SerLys Asp Gin Met Arg Thr Asn Val He Asn Glu He Leu Ser Thr 210 215 220 Glu 
ArgAsp Tyr He Lys His Leu Arg Asp He Cys Glu Gly Tyr Val 225 230 235 240 Arg Gin Cys Arg Lys 
Arg Ala Asp Met Phe Ser Glu Glu Gin Leu Arg 245 250 255 Thr-Ile-Phe-Gly-Asn He Glu Asp He Tyr- 
Arg-Cys-Gln-Lys-Ala-Phe 260 265 270 Val Lys Ala Leu Glu Gin Arg Phe Asn Arg Glu Arg Pro His 
Leu Ser 275280 285 Glu Leu Gly Ala Cys Phe Leu Glu His Gin Ala Asp Phe Gin He Tyr 290 295 300 
SerGlu Tyr Cys Asn Asn His Pro Asn Ala Cys Val Glu Leu Ser Arg 305 3 1 0 3 1 5 320 Leu Thr Lys Leu 
Ser Lys Tyr Val Tyr Phe Phe Glu Ala Cys Arg Leu 325 330335 Leu Gin Lys Met He Asp He Ser Leu 
Asp Gly Phe Leu Leu Thr Pro 340 345350 ValGln Lys lie Cys Lys Tyr Pro Leu Gin Leu Ala Glu Leu 
Leu Lys 355 360 365 Tyr Thr His Pro Gin His Arg Asp Phe Lys Asp Val Glu Ala Ala Leu 370 375 380 
His Ala Met Lys Asn Val Ala Gin Leu He Asn Glu Arg Lys Arg Arg 385 390 395400 LeuGlu Asn He 
Asp Lys He Ala Gin Trp Gin Ser Ser He Glu Asp 405 410 415 Trp Glu Gly Glu Asp Leu Leu Val Arg 
Ser Ser Glu Leu He Tyr Ser 420 425 430 Gly Glu Leu Thr Arg Val Thr Gin Pro Gin Ala Lys Ser Gin 
Gin Arg 435 440 445 Met Phe Phe Leu Phe Asp His Gin Leu He Tyr Cys Lys Lys Asp Leu 450 455 460 
LeuArg Arg Asp Val Leu Tyr Tyr Lys Gly Arg Leu Asp Met Asp Gly 465 470 475480 Leu Glu Val Val 
AspLeuGlu AspGly Lys Asp Arg Asp Leu His Val 485 490 495 Ser He Lys Asn Ala Phe Arg Leu His 
Arg Gly Ala Thr Gly Asp Ser 500 505 510 His Leu Leu Cys Thr Arg Lys Pro Glu Gin Lys Gin Arg Trp 
Leu Lys 515 520 525 Ala-Phe-Ala-Arg-Glu Arg Glu Gin Val Gln-Leu-Asp-Gln-Glu-Thr-Gly 530 535 
540 Phe Ser He Thr Glu Leu Gin Arg Lys Gin-Ala Met Leu Asn Ala Ser 545 550555 560 Lys Gin Gin 
Val Thr Gly Lys Pro Lys Ala Val Gly Arg Pro Cys Tyr 565570 575 Leu Thr Arg Gin Lys His Pro Ala 
Leu Pro Ser Asn Arg Pro Gin Gin 580 585 590 Gin Val Leu Val Leu AlaGluPro Arg Arg Lys Pro Ser 
Thr Phe Trp 595 600 605 His Ser He Ser Arg Leu Ala Pro Phe Arg Lys * 610 615 620 <210> 2 <21 1> 
1860 <212> cDNA <213> human <400> 2 atg agg cca gat ggg cag caa get ttg gat get gtg gta agg agt ttt 
48 Met Arg Pro Asp Gly Gin Gin Ala Leu Asp Ala Val Val Arg Ser Phe 1 5 10 1 5 gac tgt cac tct gaa 
gcagct etc agg cag agg aat gat gtg att tat 96 Asp Cys His Ser Glu Ala Ala Leu Arg Gin Arg Asn Asp Val 
He Tyr 20 25 30 tgt agt tta cca agg acc get cag ggt att gtg cag agg gaa gac cag 144 Cys Ser Leu Pro Arg 
Thr Ala Gin Gly He Val Gin Arg Glu AspGln 35 40 45 ctg gag gttctt gtg tea etc cgt gaa gtg tgg ggg 
eggegg agg ggc 192 Leu Glu Val Leu Val Ser Leu Arg Glu Val Trp Gly Arg Arg Arg Gly 50 55 60 aga 
gat ggg acc tgc act gga gec atg cct gatgga get ctg gac aca 240 Arg Asp Gly Thr Cys Thr Gly Ala Met 
ProAsp Gly Ala Leu Asp Thr 65 70 75 80 get gtc tgc get gac gaa gtg ggg age gag gag gac ctg tat gat gac 
288 Ala Val Cys Ala Asp Glu Val Gly Ser Glu Glu AspLeu Tyr Asp Asp 85 
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